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(57) ABSTRACT

The present invention provides for novel compounds of For-
mula (I) and pharmaceutically acceptable salts and co-crys-
tals thereof which have glucagon receptor antagonist or
inverse agonist activity. The present invention further pro-
vides for pharmaceutical compositions comprising the same
as well as methods of treating, preventing, delaying the time
to onset or reducing the risk for the development or progres-
sion of a disease or condition for which one or more glucagon
receptor antagonist is indicated, including Type I and II dia-
betes, insulin resistance and hyperglycemia. The present
invention also provides for processes of making the com-
pounds of Formula I, including salts and co-crystals thereof,
and pharmaceutical compositions comprising the same.
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NOVEL ANTAGONISTS OF THE GLUCAGON
RECEPTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/083,321 filed on Apr. 8, 2011, which
is a continuation of U.S. patent application Ser. No. 12/526,
458, filed Aug. 7, 2009, which is a national phase under 35
U.S.C. §371 of International Application No. PCT/US2008/
053581, filed Feb. 11, 2008, which claims the benefit of U.S.
[0002] Provisional Application Ser. No. 60/889,183, filed
Feb. 9, 2007, and U.S. Provisional Application Ser. No.
60/989,287, filed Nov. 20, 2007, the disclosures of which are
hereby incorporated by reference in their entirety, including
all figures, tables and amino acid or nucleic acid sequences.

FIELD OF THE INVENTION

[0003] The present invention is directed towards novel
antagonists of the glucagon receptor.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention relates to compounds and
pharmaceutical compositions of Formula I, including phar-
maceutically acceptable salts or co-crystals, and prodrugs
thereof which have glucagon receptor antagonist or inverse
agonist activity. The present invention further provides for
pharmaceutical compositions comprising the same as well as
methods of treating, preventing, delaying the time to onset or
reducing the risk for the development or progression of a
disease or condition for which one or more glucagon receptor
antagonist is indicated, including Type I and II diabetes, insu-
lin resistance and hyperglycemia. Also provided are methods
of making or manufacturing compounds of Formula I and
pharmaceutically acceptable salts or co-crystals, and pro-
drugs thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0005] FIGS. 1A and 1B illustrate results of treatment with
an exemplary compound of the disclosure, showing attenua-
tion of glucagon-induced glucose excursion.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0006] Asusedherein, the following terms are defined with
the following meanings:

[0007] “Acyl” refers to —C(O)R* where R” is alkyl, hetero-
cycloalkyl, or aryl.

[0008] “Acylalkyl-" refers to an alkyl-C(O)-alk-, wherein
“alk” is alkylene.

[0009] “Acylamino-” refers to and R™C(O)—NR“—,
wherein each R" is independently —H, alkyl, aryl, aralkyl,
and heterocycloalkyl.

[0010] “Acyloxy-" refers to the ester group —O—C(O)R’,
where R*is H, alkyl, alkenyl, alkynyl, aryl, aralkyl, or hetero-
cycloalkyl.

[0011] “Alicyclic” refers to a cyclic group or compound
comprising the properties of aliphatic and cyclic compounds
and include but are not limited to cycloalkyl and bridged
cycloalkyl compounds. The cyclic compound includes het-
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erocycles. Cyclohexenylethyl, cyclohexanylethyl, and nor-
bornyl are suitable alicyclic groups. Such groups may be
optionally substituted.

[0012] “Alkanoyl” refers to the group alkyl-C(O)—.
[0013] “Alkenyl” refers to unsaturated groups which have 2
to 12 atoms and contain at least one carbon-carbon double
bond and includes straight-chain, branched-chain and cyclic
groups included alkenylene and alkynylene. Alkenyl groups
may be optionally substituted.

[0014] Suitable alkenyl groups include allyl. “1-alkenyl”
refers to alkenyl groups where the double bond is between the
first and second carbon atom. If the 1-alkenyl group is
attached to another group, it is attached at the first carbon.
[0015] “Alkyl” refers to a straight or branched chain or
cyclic chain or combination of cyclic chain and either straight
and/or branched chain(s), optionally substituted, hydrocar-
bon radical wherein all of the carbon-carbon bonds are single
carbon-carbon bonds. Included are alkyl-groups substituted,
e.g., with alkenes and alkynes. Representative examples of
alkyl-groups include methyl, ethyl, propyl, isopropyl, cyclo-
propyl, butyl, isobutyl, tert-butyl, cyclobutyl, pentyl, cyclo-
pentyl, hexyl, and cyclohexyl, all of which may be optionally
substituted. Alkyl groups are C,-C, ,.

[0016] “Alkylaminoalkyl-" refers to the group alkyl-NR*-
alk- wherein each “alk” is an independently selected alky-
lene, and R is H or lower alkyl. “Lower alkylaminoalkyl-
refers to groups where the alkyl and the alkylene group is
lower alkyl and alkylene, respectively.

[0017] “Alkylaminoalkylcarboxy-" refers to the group
alkyl-NR*-alk-C(O)—O— where “alk” is an alkylene group,
and R* is a H or lower alkyl.

[0018] “Alkylaminoaryl-" refers to the group alkyl-NR"-
aryl- wherein “aryl” is a multivalent group and R is —H,
alkyl, aralkyl, or heterocycloalkyl. In “lower alkylaminoaryl-
”, the alkyl group is lower alkyl.

[0019] “Alkylaryl-” or “alkaryl-” refers to an aryl group
substituted with an alkyl group. “Lower alkylaryl-" refers to
such groups where alkyl is lower alkyl.

[0020] “Alkoxy-" or “alkyloxy-" refers to the group alkyl-
o—.
[0021] “Alkoxyalkyl-” or “alkyloxyalkyl-” refers to the

group alkyl-O-alk- wherein “alk” is an alkylene group. In
“lower alkoxyalkyl-", each alkyl and alkylene is lower alkyl
and alkylene, respectively.

[0022] “Alkoxyaryl-” or “alkyloxyaryl-" refers to an aryl
group substituted with an alkyloxy group (alkyl-O-aryl-). In
“lower alkyloxyaryl-", the alkyl group is lower alkyl.

[0023] “Alkoxycarbonyloxy-" refers to alkyl-O—C(O)—
o—.
[0024] “Alkylene” refers to a divalent straight chain,

branched chain or cyclic saturated aliphatic group. In one
aspect the alkylene group contains up to and including 10
atoms. In another aspect the alkylene chain contains up to and
including 6 atoms. In a further aspect the alkylene groups
contains up to and including 4 atoms. The alkylene group can
be either straight, branched chain or cyclic.

[0025] “Alkylthio-” and “alkylthio-” refer to the group
alkyl-S—.
[0026] “Alkylthioalkyl-” refers to the group alkyl-5-alk-

wherein “alk”is an alkylene group. In “lower alkylthioalkyl-"
each alkyl and alkylene is lower alkyl and alkylene, respec-
tively.

[0027] “Alkylthiocarbonyloxy-" refers to alkyl-S—C
(0)—0—.
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[0028] “Alkynyl” refers to unsaturated groups which have 2
to 12 atoms and contain at least one carbon-carbon triple bond
and includes straight-chain, branched-chain and cyclic
groups.

[0029] Alkynyl groups may be optionally substituted. Suit-
able alkynyl groups include ethynyl. “1-alkynyl” refers to
alkynyl groups where the triple bond is between the first and
second carbon atom. If the 1-alkynyl group is attached to
another group, e.g., it is a W substituent attached to the cyclic
phosphonate, it is attached at the first carbon.

[0030] “Amido” refers to a group wherein an NR™ or NR™,
is linked through the nitrogen atom to an acyl group as in
NR"™,—C(O)—R", or where an NR" is next to an acyl group
as in —NR"—C(O)R™’, wherein each R™ independently
includes —H, alkyl, aryl, aralkyl, and heterocycloalkyl and
each R™ independently includes alkyl, aryl, aralkyl, and het-
erocycloalkyl.

[0031] “Amino” refers to NR*R™ wherein each R” is inde-
pendently selected from hydrogen, alkyl, aryl, aralkyl and
heterocycloalkyl, all except H are optionally substituted, or
wherein both R™ together form a cyclic ring system.

[0032] “Aminoalkyl” refers to the group NR’,-alk- wherein
“alk” is an alkylene group and R’ is selected from —H, alkyl,
aryl, aralkyl, and heterocycloalkyl.

[0033] “Aminocarboxamidoalkyl” refers to the group
NRY,-C(O)—N(R”)-alk- wherein each R” is independently
an alkyl group or H and “alk” is an alkylene group. “Lower
aminocarboxamidoalkyl-” refers to such groups wherein
“alk” is lower alkylene.

[0034] “Animal” includes birds and mammals, in one
embodiment a mammal, including a dog, cat, cow, horse,
goat, sheep, pig or human. In one embodiment the animal is a
human. In another embodiment the animal is a male. In
another embodiment the animal is a female.

[0035] “Aralkyl” refers to an alkylene group substituted
with an aryl group. Suitable aralkyl groups include benzyl,
picolyl, and the like, and may be optionally substituted.
[0036] “Aralkyloxyalkyl-” refers to the group aryl-alk-O-
alk- wherein “alk” is an alkylene group. “Lower aralkyloxy-
alkyl-" refers to such groups where the alkylene groups are
lower alkylene.

[0037] “Aroyl” or “arylketyl” or “arketyl-” refers to the
group aryl-C(O)—.
[0038] “Aryl” refers to aromatic groups which have 5-17

ring atoms and at least one ring having a conjugated pi elec-
tron system and includes carbocyclic aryl, heterocyclic aryl
(heteroaryl), monocyclic aryl (e.g., phenyl), bicylic aryl (e.g.,
naphthyl) and biaryl groups (e.g., biphenyl), all of which may
be optionally substituted. “Carbocyclic monoaryl” refers to
an aryl group that is both carbocyclic and monocyclic (e.g.,
phenyl). “Heterocyclic monoaryl” or “monocyclic het-
eroaryl” refers to an aryl group that is both heterocyclic and
monocyclic (e.g., pyridyl). “Carbocyclic bicyclic aryl” refers
to an aryl group that is both carbocyclic and bicyclic (e.g.,
naphthyl). “Heterocyclic bicylic aryl” or “bicyclic het-
eroaryl” refers to an aryl group that is both heterocyclic and
bicyclic (e.g., benzofuranyl).

[0039] “Arylamino” refers to the group aryl-NH—

[0040] “Arylalketyl” or “aralketyl” refers to aryl-alk-C
(O)— wherein “alk” is alkylene.

[0041] “Aralkylamino” refers to the group N-alk-aryl
wherein “alk” is alkylene.

[0042] “Arylene” refers to multivalent aromatic ring sys-
tems which have 5-14 atoms and at least one ring having a
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conjugated pi electron system and includes carbocyclic
arylene, heterocyclic arylene and biarylene groups, all of
which may be optionally substituted.

[0043] “Arylaminoalkyl-" refers to the group aryl-N(R™)-
alk- wherein “alk” is an alkylene group and R™ is —H, alkyl,
aryl, aralkyl, or heterocycloalkyl. In “lower arylaminoalkyl-
”, the alkylene group is lower alkylene.

[0044] “Aryloxy” refers to aryl-O—.

[0045] “Aryloxyalkyl-" refers to an alkyl group substituted
with an aryloxy group.

[0046] “Aryloxycarbonyl” refers to the group aryl-O—C
O)—

[0047] “Aryloxycarbonyloxy-" refers to aryl-O—C(O)—
O—

[0048] “Atherosclerosis™ refers to a condition character-
ized by irregularly distributed lipid deposits in the intima of
large and medium-sized arteries wherein such deposits pro-
voke fibrosis and calcification. Atherosclerosis raises the risk
of angina, stroke, heart attack, or other cardiac or cardiovas-
cular conditions.

[0049] “Benzoxy” or “benzyl-oxy” refers to the group ben-
zyl-O—.
[0050] “Biaryl” represents an aryl group substituted with a

second aryl group, e.g., biphenyl, each aryl being further
optionally substituted.

[0051] “Bicyclic aryl” refers to bicyclic ring system com-
posed of two fused rings. Bicyclic aryls contain from 8 to 17
ring atoms. Bicyclic aryl rings include ring systems wherein
one ring is aryl and the other ring is aryl, cycloalkyl, or
heterocycloakyl. Preferred bicyclic aryl rings comprise 5-, 6-
or 7-membered rings fused to 5-, 6-, or 7-membered rings.
[0052] “Binding” means the specific association of the
compound of interest to the target of interest, e.g., a receptor.
[0053] “C, ¢-perfluoroalkyl” refers to a 2 to 6 carbon alkyl
group where all of the carbon atoms are exhaustively substi-
tuted with fluorine. Non limiting examples include trifluo-
romethyl, pentafluoroethyl, heptafluoropropyl, pentatluoro-
cyclopropyl, and the like.

[0054] “C, g-cycloalkenyl” refers to a non-aromatic, car-
bocyclic group having 4 to 8 carbon atoms and containing at
least one double bond.

[0055] “C,_g-cycloalkyloxy” refers to O—C; ¢-cycloalkyl
where C, ;-cycloalkyl is an aliphatic carbocyclic group hav-
ing 3 to 8 carbon atoms

[0056] “C, ¢-cycloalkylthio” refers to S—C, ;-cycloalkyl
where C, _;-cycloalkyl is a 3 to 8 aliphatic carbocyclic group
having 3 to 8 carbon atoms

[0057] “-Carboxylamido” or “carboxamido” refer to
NR",—C(0)—R", wherein each R" and R include —H,
alkyl, aryl, aralkyl, and heterocycloalkyl.

[0058] “Carboxamidoalkylaryl” refers to NR™,—C(O)-
alk-aryl-, where R™ includes H, alkyl, aryl, aralkyl, and het-
erocycloalkyl.

[0059] “Carboxamidoaryl” refers to NR™—C(O)-aryl-
wherein “alk” is alkylene and R include H, alkyl, aryl,
aralkyl, and heterocycloalkyl.

[0060] “Carbocyclic aryl” groups are groups which have
6-14 ring atoms wherein the ring atoms on the aromatic ring
are carbon atoms. Carbocyclic aryl groups include monocy-
clic carbocyclic aryl groups and polycyclic or fused com-
pounds such as optionally substituted naphthyl groups.
[0061] “Carboxy esters” refers to —C(O)OR” where R” is
alkyl, aryl, aralkyl, cyclic alkyl, or heterocycloalkyl, each
optionally substituted.
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[0062] “Carboxyl” refers to —C(O)OH.

[0063] “Cyano” refers to —C=N.

“Cyclic alkyl” or “cycloalkyl” refers to alkyl groups that are
cyclic of 3 to 10 carbon atoms, and, in one aspect, are 3 to 6
carbon atoms. The cycloalkyl groups include fused cyclic,
bridged cyclic and spirocyclic groups. Examples of cyclic
alkyl groups include but are not limited to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, decalin,
bicycle[3.1.1]heptane, bycyclo[2.2.1]heptane, bycyclo[2.2.
2]octane, bicycle[3.2.2]nonane, spiro[2.5]octane, spiro[3.5]
nonane, adamantyl and the like. Such groups may be substi-
tuted.

[0064] “Cycloalkenylalkyl-" refers to the group cycloalk-
enyl-alkyl-.

[0065] “Cycloalkylalkyl-" refers to the group cycloalkyl-
alkyl-.

[0066] “Cycloalkylaryl-” or “cycloalkaryl-” refers to the

group cycloalkyl-aryl-.

[0067] “Cycloalkyloxy-" refers to the group cycloalkyl-
o—.

[0068] “Cycloalkylalkoxy-" refers to the group cycloalkyl-
alkyl-O—.

[0069] “Cycloalkylalkoxyaryl-” refers to the group

cycloalkyl-alkyl-O-aryl.

[0070] “Co-crystal” as used herein means a crystalline
material comprised of two or more unique solids at room
temperature that are H-bonded.

[0071] “Coronary heart disease” or “coronary disease”
refers to an imbalance between myocardial functional
requirements and the capacity of the coronary vessels to
supply sufficient blood flow. It is a form of myocardial
ischemia (insufficient blood supply to the heart muscle)
caused by a decreased capacity of the coronary vessels.
[0072] “Diabetes” refers to a heterogeneous group of dis-
orders that share glucose intolerance in common. It refers to
disorders in which carbohydrate utilization is reduced and
that of lipid and protein enhanced; and may be characterized
by hyperglycemia, glycosuria, ketoacidosis, neuropathy or
nephropathy, increased hepatic glucose production, insulin
resistance in various tissues, insufficient insulin secretion and
enhanced or poorly controlled glucagon secretion from the
pancreas.

[0073] The phrase “optionally substituted” can be inter-
changeably used with the phrase “substituted or unsubsti-
tuted” throughout this application.

[0074] Several pathogenic processes are involved in the
development of diabetes. These range from autoimmune
destruction of the beta-cells of the pancreas with consequent
insulin deficiency to abnormalities that result in resistance to
insulin action. The basis of the abnormalities in carbohydrate,
fat, and protein metabolism in diabetes is deficient action of
insulin on target tissues. Deficient insulin action results from
inadequate insulin secretion and/or diminished tissue
responses to insulin at one or more points in the complex
pathways of hormone action. Impairment of insulin secretion
and defects in insulin action frequently coexist in the same
patient.

[0075] Symptoms of marked hyperglycemia include poly-
uria, polydipsia, weight loss, sometimes with polyphagia, and
blurred vision. The vast majority of cases of diabetes fall into
two broad etiopathogenetic categories. In one category, type
1 diabetes, the cause is an absolute deficiency of insulin
secretion. Individuals at increased risk of developing this type
of diabetes can often be identified by serological evidence of
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an autoimmune pathologic process occurring in the pancre-
atic islets and by genetic markers. In the other, much more
prevalent category, type 2 diabetes, the cause is a combination
of resistance to insulin action and an inadequate compensa-
tory insulin secretory response. In the latter category, a degree
of hyperglycemia sufficient to cause pathologic and func-
tional changes in various target tissues, but without clinical
symptoms, may be present for a long period of time before
diabetes is detected. During this asymptomatic period, it is
possible to demonstrate an abnormality in carbohydrate
metabolism by measurement of plasma glucose in the fasting
state or after a challenge with an oral glucose load.
[0076] Criteria for the diagnosis of diabetes include:
1. Symptoms of diabetes plus casual plasma glucose concen-
tration 200 mg/dl (11.1 mmol/1). Casual is defined as any time
of day without regard to time since last meal. The classic
symptoms of diabetes include polyuria, polydipsia, and unex-
plained weight loss; or
2. FPG 126 mg/dl (7.0 mmol/l). Fasting is defined as no
caloric intake for at least 8 h; or
3. 2-h postload glucose 200 mg/dl (11.1 mmol/l) during an
OGTT. The test should be performed as described by WHO,
using a glucose load containing the equivalent of 75 g anhy-
drous glucose dissolved in water.
[0077] Etiologic classification of diabetes mellitus, as
embodiments, are as follows:
[0078] 1. Type 1 diabetes (p-cell destruction, usually lead-
ing to absolute insulin deficiency)

[0079] A.Immune mediated
[0080] B. Idiopathic
[0081] II. Type 2 diabetes (may range from predominantly

insulin resistance with relative insulin deficiency to a pre-
dominantly secretory defect with insulin resistance)

[0082] III. Other specific types
[0083] A. Genetic defects of B-cell function
[0084] 1. Chromosome 12, HNF-1a (MODY3)
[0085] 2. Chromosome 7, glucokinase (MODY2)
[0086] 3. Chromosome 20, HNF-4a (MODY1)
[0087] 4. Chromosome 13, insulin promoter factor-1

(IPF-1; MODY4)

[0088] 5.Chromosome 17, HNF-1§ (MODY5)
[0089] 6. Chromosome 2, NeuroD1 (MODY6)
[0090] 7. Mitochondrial DNA
[0091] 8. Others

[0092] B. Genetic defects in insulin action
[0093] 1. Type A insulin resistance
[0094] 2. Leprechaunism
[0095] 3. Rabson-Mendenhall syndrome
[0096] 4. Lipoatrophic diabetes
[0097] 5. Others

[0098] C. Diseases of the exocrine pancreas

[0099] 1. Pancreatitis
[0100] 2. Trauma/pancreatectomy
[0101] 3. Neoplasia
[0102] 4. Cystic fibrosis
[0103] 5. Hemochromatosis
[0104] 6. Fibrocalculous pancreatopathy
[0105] 7. Others
[0106] D. Endocrinopathies

[0107] 1. Acromegaly

[0108] 2. Cushing’s syndrome
[0109] 3. Glucagonoma
[0110] 4. Pheochromocytoma
[0111] 5. Hyperthyroidism
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[0112] 6. Somatostatinoma
[0113] 7. Aldosteronoma
[0114] 8. Others

[0115] E. Drug- or chemical-induced
[0116] 1. Vacor
[0117] 2. Pentamidine
[0118] 3. Nicotinic acid
[0119] 4. Glucocorticoids
[0120] 5. Thyroid hormone
[0121] 6. Diazoxide
[0122] 7. B-adrenergic agonists
[0123] 8. Thiazides
[0124] 9. Dilantin
[0125] 10. o-Interferon
[0126] 11. Others

[0127] F. Infections

[0128] 1. Congenital rubella
[0129] 2. Cytomegalovirus
[0130] 3. Others
[0131] G. Uncommon forms of immune-mediated dia-
betes
[0132] 1. “Stiff-man” syndrome
[0133] 2. Antiinsulin receptor antibodies
[0134] 3. Others
[0135] H. Other genetic syndromes sometimes associ-

ated with diabetes

[0136] 1. Down’s syndrome

[0137] 2. Klinefelter’s syndrome

[0138] 3. Turner’s syndrome

[0139] 4. Wolfram’s syndrome

[0140] 5. Friedreich’s ataxia

[0141] 6. Huntington’s chorea

[0142] 7. Laurence-Moon-Biedl syndrome
[0143] 8. Myotonic dystrophy

[0144] 9. Porphyria

[0145] 10. Prader-Willi syndrome
[0146] 11. Others
[0147] IV. Gestational diabetes mellitus (GDM)

[0148] “Energy expenditure” means basal or resting meta-
bolic rate as defined by Schoeller et al., J Appl Physiol.;
53(4):955-9 (1982). Increases in the resting metabolic rate
can also be measured using increases in O, consumption
and/or CO, efflux and/or increases in organ or body tempera-
ture.

[0149] “Enhanced oral bioavailability” refers to an increase
ofatleast 50% ofthe absorption of the dose ofthe parent drug,
unless otherwise specified. In an additional aspect the
increase in oral bioavailability of the prodrug (compared to
the parent drug) is at least 100% (at least a doubling of the
absorption). Measurement of oral bioavailability usually
refers to measurements of the prodrug, drug, or drug metabo-
lite in blood, plasma, tissues, or urine following oral admin-
istration compared to measurements following systemic
administration of the compound administered orally.

[0150] “Enhancing” refers to increasing or improving a
specific property.

[0151] “Haloalkyl” refers to an alkyl group substituted with
one or more halo/halogens.

[0152] “Haloaryl” refers to an aryl group substituted with
one or more halo/halogens.

[0153] “Halogen” or “halo” refers to —F, —Cl, —Br and
—I
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[0154] “Heteroalicyclic” refers to an alicyclic group or
compound having 1 to 4 heteroatoms selected from nitrogen,
sulfur, phosphorus and oxygen.

[0155] “Heteroarylalkyl” refers to an alkylene group sub-
stituted with a heteroaryl group.

[0156] “Heteroarylene” refers to a divalent, aromatic, het-
erocyclic ring containing 5-14 ring atoms wherein 1 to 4
heteroatoms in the aromatic ring are ring atoms and the
remainder of the ring atoms being carbon atoms.

[0157] Alternative: “Heteroarylene” refers to a divalent
heterocyclic aryl or heteroaryl group.

[0158] “Heterocyclic” or “heterocyclyl” refer to cyclic
groups of 3 to 10 atoms or cyclic groups of 3 to 6 atoms. These
groups contain at least one heteroatom, and in some aspects
contain 1 to 3 heteroatoms. Suitable heteroatoms include
oxygen, sulfur, and nitrogen. Heterocyclic groups may be
attached through a nitrogen or carbon atom in the ring. Het-
erocyclic and heterocyclyl cyclic groups include, e.g., hetero-
cyclic alkyl or heterocycloalkyl groups. The heterocyclic
alkyl groups include unsaturated cyclic, fused cyclic and
spirocyclic groups. Suitable heterocyclic groups include pyr-
rolidinyl, morpholino, morpholinoethyl, and pyridyl.

[0159] “Heterocyclic aryl” or ‘“heteroaryl groups” are
groups which have 5-14 ring atoms wherein 1 to 4 heteroat-
oms are ring atoms in the aromatic ring and the remainder of
the ring atoms being carbon atoms. Suitable heteroatoms
include oxygen, sulfur, nitrogen, and selenium. Suitable het-
eroaryl groups include furanyl, thienyl, pyridyl, pyrrolyl,
N-lower alkyl pyrrolyl, pyridyl-N-oxide, pyrimidyl, pyrazi-
nyl, imidazolyl, benzimidazolyl, benzofuranyl, ben-
zothiophenyl, and the like, all optionally substituted.

[0160] “Heteroaroyl-” or “heteroarylketyl-” or “heteroar-
ketyl-” refers to heteroaryl-C(O)—.

[0161] “Heteroarylalketyl-" or “heteroaralketyl-” refers to
heteroaryl-alkyl-C(O)—.

[0162] “Hydroxyalkyl” refers to an alkyl group substituted
with one —OH.
[0163] “Hypercholesterolemia” refers to presence of an

abnormally large amount of cholesterol in the cells and
plasma of the circulating blood.

[0164] “Hyperinsulinemia” refers to a patient with a fasting
serum insulin concentration of at least 12 pU/mL.

[0165] “Hyperlipidemia” or “lipemia” refers to the pres-
ence of an abnormally large amount of lipids in the circulating
blood.

[0166] “Insulin resistance” is defined clinically as the
impaired ability of a known quantity of exogenous or endog-
enous insulin to increase whole body glucose uptake and
utilization.

[0167] “Impaired glucose tolerance (IGT)” refers to a con-
dition known to precede the development of overt Type 2
diabetes. Itis characterized by abnormal blood glucose excur-
sions following a meal. The current criteria for the diagnosis
of IGT are based on 2-h plasma glucose levels posta 75 g oral
glucose test (144-199 mg/dL). Although variable from popu-
lation to population studied, IGT progresses to full-blown
NIDDM at arate of 1.5 to 7.3% per year, with a mean of 3-4%
per year. Individuals with IGT are believed to have a 6 to
10-fold increased risk in developing Type 2 diabetes. IGT is
an independent risk factor for the development of cardiovas-
cular disease.

[0168] “Increased orenhanced liver specificity” refers to an
increase in the liver specificity ratio in animals treated with a
compound of the present invention and a control compound.
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[0169] “Lower” referred to herein in connection with
organic radicals or compounds respectively defines such radi-
cals or compounds as containing up to and including 10
carbon atoms. One aspect of this invention provides organic
radicals or compounds as containing up to and including 6
carbon atoms. Yet another aspect of the invention provides
organic radicals or compounds that contain one to four carbon
atoms. Such groups may be straight chain, branched, or

cyclic.
[0170] “Liver” refers to the liver organ.
[0171] “Liver specificity” refers to the ratio:
[drug or a drug metabolite in liver tissue]
[drug or a drug metabolite in blood or another tissue]
[0172] as measured in animals treated with the drug or a

prodrug. The ratio can be determined by measuring tissue
levels at a specific time or may represent an AUC based on
values measured at three or more time points.

[0173] “Metabolic disease” includes diseases and condi-
tions such as obesity, diabetes and lipid disorders such as
hypercholesterolemia, hyperlipidemia, hypertriglyceridemia
as well as disorders that are associated with abnormal levels
of lipoproteins, lipids, carbohydrates and insulin such as
metabolic syndrome X, diabetes, impaired glucose tolerance,
atherosclerosis, coronary heart disease, cardiovascular dis-
ease.

[0174] “Metabolic Syndrome” or “Metabolic Syndrome
X refers to a condition identified by the presence of three or
more of these components:

[0175] Central obesity as measured by waist circumfer-
ence:
[0176] Men: Greater than 40 inches
[0177] Women: Greater than 35 inches

[0178] Fasting blood triglycerides greater than or equal
to 150 mg/dL

[0179] Blood HDL cholesterol:

[0180] Men: Less than 40 mg/dL
[0181] Women: Less than 50 mg/dL.

[0182] Blood pressure greater than or equal to 130/85
mmHg

[0183] Fasting blood glucose greater than or equal to 110
mg/dL,

[0184] “Nitro” refers to —NO,.

[0185] “Obesity” refers to the condition of being obese.
Being obese is defined as a BMI of 30.0 or greater; and
extreme obesity is defined at a BMI of 40 or greater. “Over-
weight” is defined as a body mass index of 25.0 to 29.9.

[0186] “Oxo” refers to —O in an alkyl or heterocycloalkyl
group.
[0187] “Perhalo” refers to groups wherein every C—H

bond has been replaced with a C-halo bond on an aliphatic or
aryl group. Non-linking examples of perhaloalkyl groups
include —CF; and —CFCl,.

[0188] “Pharmaceutically acceptable salt” includes salts of
compounds of the invention derived from the combination of
acompound of this invention and an organic or inorganic acid
or base. Suitable acids include acetic acid, adipic acid, ben-
zenesulfonic acid, (+)-7,7-dimethyl-2-oxobicyclo[2.2.1]hep-
tane-1-methanesulfonic acid, citric acid, 1,2-ethanedisul-
fonic acid, dodecyl sulfonic acid, fumaric acid, glucoheptonic
acid, gluconic acid, glucuronic acid, hippuric acid, hydro-
chloride hemiethanolic acid, HBr, HCl, HI, 2-hydroxy-
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ethanesulfonic acid, lactic acid, lactobionic acid, maleic acid,
methanesulfonic acid, methylbromide acid, methyl sulfuric
acid, 2-naphthalenesulfonic acid, nitric acid, oleic acid, 4,4'-
methylenebis|3-hydroxy-2-naphthalenecarboxylic  acid],
phosphoric acid, polygalacturonic acid, stearic acid, succinic
acid, sulfuric acid, sulfosalicylic acid, tannic acid, tartaric
acid, terphthalic acid, and p-toluenesulfonic acid.

[0189] “Patient” means an animal.

[0190] “Phenoxy” or “phenyl-oxy” refers to the group phe-
nyl-O—.

[0191] “Preventing” includes a slowing of the progress or

development of a disease before onset or precluding onset of
a disease.

[0192] “Prodrug” as used herein refers to any compound
that when administered to a biological system generates a
biologically active compound as a result of spontaneous
chemical reaction(s), enzyme catalyzed chemical reaction(s),
and/or metabolic chemical reaction(s), or a combination of
each. Standard prodrugs are formed using groups attached to
functionality, e.g., HO—, HS—, HOOC—, —NHR, associ-
ated with the drug, that cleave in vivo. Standard prodrugs
include but are not limited to carboxylate esters where the
group is alkyl, aryl, aralkyl, acyloxyalkyl, alkoxycarbony-
loxyalkyl as well as esters of hydroxyl, thiol and amines
where the group attached is an acyl group, an alkoxycarbonyl,
aminocarbonyl, phosphate or sulfate. The groups illustrated
are exemplary, not exhaustive, and one skilled in the art could
prepare other known varieties of prodrugs. Such prodrugs of
the compounds of the invention, fall within this scope. Pro-
drugs must undergo some form of a chemical transformation
to produce the compound that is biologically active or is a
precursor of the biologically active compound. In some cases,
the prodrug is biologically active, usually less than the drug
itself, and serves to improve drug efficacy or safety through
improved oral bioavailability, and/or pharmacodynamic half-
life, etc. Prodrug forms of compounds may be utilized, for
example, to improve bioavailability, improve subject accept-
ability such as by masking or reducing unpleasant character-
istics such as bitter taste or gastrointestinal irritability, alter
solubility such as for intravenous use, provide for prolonged
or sustained release or delivery, improve ease of formulation,
or provide site-specific delivery of the compound. Prodrugs
are described in The Organic Chemistry of Drug Design and
Drug Action, by Richard B. Silverman, Academic Press, San
Diego, 1992. Chapter 8: “Prodrugs and Drug delivery Sys-
tems” pp. 352-401; Design of Prodrugs, edited by H. Bund-
gaard, Elsevier Science, Amsterdam, 1985; Design of Biop-
harmaceutical Properties through Prodrugs and Analogs, Ed.
by E. B. Roche, American Pharmaceutical Association,
Washington, 1977; and Drug Delivery Systems, ed. by R. L.
Juliano, Oxford Univ. Press, Oxford, 1980.

[0193] “Significant” or “statistically significant” means a
result (i.e. experimental assay result) where the p-value is
=0.05 (i.e. the chance of a type I error is less than 5%) as
determined by an art-accepted measure of statistical signifi-
cance appropriate to the experimental design.

[0194] “Substituted” or “optionally substituted” includes
groups substituted by one to six substituents, independently
selected from lower alkyl, lower aryl, lower aralkyl, lower
cyclic alkyl, lower heterocycloalkyl, hydroxy, lower alkoxy,
lower aryloxy, perhaloalkoxy, aralkoxy, lower heteroaryl,
lower heteroaryloxy, lower heteroarylalkyl, lower het-
eroaralkoxy, azido, amino, halo, lower alkylthio, oxo, lower
acylalkyl, lower carboxy esters, carboxyl, -carboxamido,
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nitro, lower acyloxy, lower aminoalkyl, lower alkylami-
noaryl, lower alkylaryl, lower alkylaminoalkyl, lower
alkoxyaryl, lower arylamino, lower aralkylamino, sulfonyl,
lower-carboxamidoalkylaryl, lower-carboxamidoaryl, lower
hydroxyalkyl, lower haloalkyl, lower alkylaminoalkylcar-
boxy-, lower aminocarboxamidoalkyl-, cyano, lower alkoxy-
alkyl, lower perhaloalkyl, and lower arylalkyloxyalkyl.

[0195] “Substituted aryl” and “substituted heteroaryl”
refers to aryl and heteroaryl groups substituted with 1-3 sub-
stituents. These substituents are selected from the group con-
sisting of lower alkyl, lower alkoxy, lower perhaloalkyl, halo,
hydroxy, and amino.

[0196] “Sulphon(yl)amido” or “sulfon(yl)amido™ refer to
NR",—S(=—0),— and R"S(=—0),—NR"—, wherein each
R" independently include alkyl, aryl, aralkyl, and heterocy-
cloalkyl.

[0197] “Sulfonamidoalkylaryl” and “sulfonamidoaryl”
refers to an aryl-alk-NR"—S(—0),—, and ar-NR"—S
(=0),—, respectively where “ar” is aryl, “alk” is alkylene,
R includes —H, alkyl, aryl, aralkyl, and heterocycloalkyl.
[0198] “Sulphonate” or “sulfonate” refers to —SO,OR"™,
where R™ is —H, alkyl, aryl, aralkyl, or heterocycloalkyl.

[0199] “Sulfonic acid containing compounds™ or “sul-
phonic acid containing compounds” refer to compounds con-
taining —SO;H or —SO;".

[0200] “Sulphonyl” or “sulfonyl” refers to —SO,R",
where R is alkyl, aryl, aralkyl, or heterocycloalkyl.

[0201] “Therapeutically effective amount” means an
amount of a compound or a combination of compounds that
ameliorates, attenuates or eliminates one or more of the
symptoms of a particular disease or condition or prevents,
modifies, or delays the onset of one or more of the symptoms
of a particular disease or condition.

[0202] “Treating” or “treatment” of a disease includes a
slowing of the progress or development of a disease after
onset or actually reversing some or all of the disease affects.

[0203]

[0204] “Type 1 diabetes” (formerly known as “childhood,”
“juvenile,” “insulin-dependent” diabetes [IDDM)]) is a form
of diabetes characterized by an absolute deficiency of insulin
secretion. Individuals at increased risk of developing this type
of diabetes can often be identified by serological evidence of
an autoimmune pathologic process occurring in the pancre-
atic islets and by genetic markers. Type 1 diabetes may be
caused by immune mediated beta-cell destruction, usually
leading to absolute insulin deficiency or may be idiopathic,
having no known etiologies.

[0205] “Type 2 diabetes” refers to a heterogeneous disorder
characterized by impaired insulin secretion by the pancreas
and insulin resistance in tissues such as the liver, muscle and
adipose tissue. The manifestations of the disease include one
or more of the following: impaired glucose tolerance, fasting
hyperglycemia, glycosuria, decreased levels of insulin,
increased levels of glucagon, increased hepatic glucose out-
put, reduced hepatic glucose uptake and glycogen storage,
reduced whole body glucose uptake and utilization, dyslipi-
demia, fatty liver, ketoacidosis, microvascular diseases such
as retinopathy, nephropathy and neuropathy, and macrovas-
cular diseases such as coronary heart disease.

[0206] “Phosphonate, phosphonic acid monoester and
phosphinate prodrug” refers to compounds that break down
chemically or enzymatically to a phosphonic acid or phos-

Treatment also includes palliative treatment.
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phine acid group in vivo. As employed herein the term
includes, but is not limited to, the following groups and com-
binations of these groups:

[0207] Acyloxyalkyl esters which are well described in the
literature (Farquhar et al., J. Pharm. Sci., 72: 324-325 (1983)).

[0208] Other acyloxyalkyl esters are possible in which a
cyclic alkyl ring is formed. These esters have been shown to
generate phosphorus-containing nucleotides inside cells
through a postulated sequence of reactions beginning with
deesterification and followed by a series of elimination reac-
tions (e.g., Freed et al., Biochem. Pharm., 38: 3193-3198
(1989)).

[0209] Another class of these double esters known as alky-
loxycarbonyloxymethyl esters, as shown in formula A, where
R? is alkoxy, aryloxy, alkylthio, arylthio, alkylamino, or ary-
lamino; each R” is independently —H, alkyl, aryl, alkylaryl,
or heterocycloalkyl have been studied in the area of f§-lactam
antibiotics (Nishimura et al., J. Antibiotics, 40(1): 81-90
(1987); for a review see Ferres, H., Drugs of Today, 19: 499
(1983)). More recently Cathy, M. S., et al. (Abstract from
AAPS Western Regional Meeting, April, 1997) showed that
these alkyloxycarbonyloxymethyl ester prodrugs on (9-[(R)-
2-phosphonomethoxy)propyl]adenine (PMPA) are bioavail-
able up to 30% in dogs.

Formula Al
(¢] R¢ RC

R

Formula A2

[0210] wherein R? and R€ are independently H, alkyl, aryl,
alkylaryl, and alicyclic; (see WO 90/08155; WO 90/10636)
and R®, for eg., is selected from OH, —CH,, —H,
—O—CHj; or monoester prodrug moiety.

[0211] Other acyloxyalkyl esters are possible in which a
cyclic alkyl ring is formed such as shown in formula B. These
esters have been shown to generate phosphorus-containing
nucleotides inside cells through a postulated sequence of
reactions beginning with deesterification and followed by a
series of elimination reactions (e.g., Freed et al., Biochem.
Pharm., 38: 3193-3198 (1989)).

Formula Bl
(0]
) N
Rd
(0]
\P Z°
/N
(0]
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-continued
Formula B2
(@]
)
Rd
° O
\ ~
/N
RY 0
(@]
(@)

[0212] wherein RY is —H, alkyl, aryl, alkylaryl, alkoxy,
aryloxy, alkylthio, arylthio, alkylamino, arylamino, or
cycloalkyl.

[0213] Aryl esters have also been used as phosphonate pro-
drugs (e.g., DeL.ambert et al., J. Med. Chem. 37(7): 498-511
(1994); Serafinowska et al., J. Med. Chem. 38(8): 1372-9
(1995). Phenyl as well as mono and poly-substituted phenyl
proesters have generated the parent phosphonic acid in stud-
ies conducted in animals and in man (Formula C). Another
approach has been described where R? is a carboxylic ester
ortho to the phosphate (Khamnci et al., J. Med. Chem. 39:
4109-15 (1996)).

Ot

[0214] wherein R® is —H, alkyl, aryl, alkylaryl, alkoxy,
acyloxy, halogen, amino, alkoxycarbonyl, hydroxy, cyano, or
heterocycloalkyl and R” is selected, for e.g., from OH,
—CH,, —H, —O—CHj; or monoester prodrug moiety.

[0215] Benzyl esters have also been reported to generate
the parent phosphonic acid. In some cases, using substituents
at the para-position can accelerate the hydrolysis. Benzyl
analogs with 4-acyloxy or 4-alkyloxy group [Formula D,
X=—H, OR or O(CO)R or O(CO)OR] can generate the 4-hy-
droxy compound more readily through the action of enzymes,
e.g., oxidases, esterases, etc. Examples of this class of pro-
drugs are described in Mitchell et al., J. Chem. Soc. Perkin
Trans. 12345 (1992), WO 91/19721.

Formula C1

Formula C2

Formula D1
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-continued
Formula D2
R/
® I
/ / (0] P
RE
R" R!

2

[0216] wherein R and R# are independently —H, alkyl,
aryl, alkylaryl, alkoxy, acyloxy, hydroxy, cyano, nitro, perha-
loalkyl, halo, or alkyloxycarbonyl; R” is selected, for e.g.,
from OH, —CH;, —H, —O—CH,; or monoester prodrug
moiety, as described therein.

[0217] R”*and R are independently —H, alkyl, aryl, alky-
laryl, halogen, or cyclic alkyl.

[0218] Thio-containing phosphonate proesters may also be
useful in the delivery of drugs to hepatocytes. These proesters
contain a protected thioethyl moiety as shown in formula E.
One or more of the oxygens of the phosphonate can be esteri-
fied. Since the mechanism that results in de-esterification
requires the generation of a free thiolate, a variety of thiol
protecting groups are possible. For example, the disulfide is
reduced by a reductase-mediated process (Puech et al., Anti-
viral Res. 22: 155-174 (1993)). Thioesters will also generate
free thiolates after esterase-mediated hydrolysis Benzaria, et
al., J. Med. Chem., 39(25): 4958-65 (1996)). Cyclic analogs
are also possible and were shown to liberate phosphonate in
isolated rat hepatocytes. The cyclic disulfide shown below
has not been previously described and is novel.

Formula F1
I
S
TN N0
e
Formula F1
(¢]
S
l - \/\O _]_ g
2
Formula E3

[0219] wherein R/ is alkylcarbonyl, alkoxycarbonyl, aryl-
carbonyl, aryloxycarbonyl, or alkylthio and R” is selected, for
e.g., from OH, —CH;, —H, —O—CH; or monoester pro-
drug moiety.

[0220] Other examples of suitable prodrugs include
proester classes exemplified by Biller and Magnin (U.S. Pat.
No. 5,157,027); Serafinowska et al., J. Med. Chem., 38(8):
1372-9 (1995); Starrettetal., J. Med. Chem.,37: 1857 (1994);
Martin et al. J. Pharm. Sci. 76: 180 (1987); Alexander et al.,
Collect. Czech. Chem. Commun, 59: 1853 (1994); and EP 0
632 048 Al. Some of the structural classes described are
optionally substituted, including fused lactones attached at
the omega position (formulae E4 and ES) and optionally
substituted 2-ox0-1,3-dioxolenes attached through a methyl-
ene to the phosphorus oxygen (formula E6) such as:
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Formula F4a
(0]
A
| o

Formula E4b

J > J _"?L
i
4.,
PN

. aeE

Formula ESa

Formula ESb

Formula E6a

Formula E6b

o
;i

o

=0

I

[0221] wherein R™ is —H, alkyl, cycloalkyl, or heterocy-
cloalkyl; R? is selected, for e.g., from OH, —CH,, —H,
—O—CH, or monoester prodrug moiety and R* is —H,
alkyl, aryl, alkylaryl, cyano, alkoxy, acyloxy, halogen, amino,
heterocycloalkyl, or alkoxycarbonyl.

[0222] The prodrugs of Formula E6 are an example of
“optionally substituted heterocycloalkyl where the cyclic
moiety contains a carbonate or thiocarbonate.”

[0223] Propyl phosphonate proesters (ethyl ester phospho-
nate proesters) can also be used to deliver drugs into hepato-
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cytes. These proesters may contain a hydroxyl and hydroxyl
group derivatives at the 3-position of the propyl group as
shown in formula F 1. The R” and R? groups can form a cyclic
ring system as shown in formula F2. One or more of the
oxygens of the phosphonate can be esterified.

Formula Fla

RP
Formula F1b
(¢]
||
R"Wo T P
R? 5
Formula F2a
(¢]
||
Oo—P
e |
R
™™
| o
/
0]
Formula F2b
(¢]
|
(0] P
R4
N
| 9
/
0]

2

[0224] wherein R” is alkyl, aryl, or heteroaryl;
[0225] R? is alkylcarbonyloxy, or alkyloxycarbonyloxy;
[0226] R? is selected, for e.g., from OH, —CH,, —H,

—O—CHj; or monoester prodrug moiety; and

[0227] RY is alkyl, aryl, heteroaryl, alkoxy, alkylamino,
alkylthio, halogen,

[0228]

[0229] Phosphoramidate derivatives have been explored as
phosphate prodrugs (e.g., McGuigan et al., J. Med. Chem.,
42: 393 (1999) and references cited therein) as shown in
Formula G and H, wherein R”, for example, is lower alkyl,
lower aryl, lower aralkyl, and as described therein.

hydrogen, hydroxy, acyloxy, or amino.

Formula G1

Rf%—cozR

R"
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-continued
Formula G2
O
|
P—O
I R’
R?
Formula H1
g ﬁ CO,-alkyl
P—N R"
N
N R
%Coz—alkyl
RI‘ RI‘
Formula H2
% ﬁ CO,-alkyl
P—N / R"
g1\
R? R"

[0230] Cyclic phosphoramidates have also been studied as
phosphonate prodrugs because of their speculated higher sta-
bility compared to non-cyclic phosphoramidates (e.g., Star-
rett et al., J. Med. Chem., 37: 1857 (1994)).

[0231] Another type of phosphoramidate prodrug was
reported as the combination of S-acyl-2-thioethyl ester and
phosphoramidate (Egron et al., Nucleosides & Nucleotides,
18,981 (1999)) as shown in Formula J wherein R is alkoxy,
aryloxy, alkylthio, arylthio, alkylamino, or arylamino and R*
is —H, alkyl, aryl, alkylaryl, or heterocycloalkyl:

Formula J
(¢]
I,
| NN R¢
HN
>7 COs-alkyl
Rll

[0232] Other prodrugs are possible based on literature
reports such as substituted ethyls for example, bis(trichloro-
ethyl)esters as disclosed by McGuigan, et al., Bioorg Med.
Chem. Lett., 3:1207-1210 (1993), and the phenyl and benzyl
combined nucleotide esters reported by Meier, C. et al.,
Bioorg. Med. Chem. Lett. 7:99-104 (1997).

[0233] “Sulfonate prodrugs™, are compounds that break
down chemically or enzymatically to a sulfonic acid group in
vivo. Examples of sulfonate prodrugs include aryl esters such
as nitrophenylsulfonyl esters and have been demonstrated to
generate the corresponding sulfonic acids under physiologi-
cal conditions (Yan and Muller, J. Med. Chem. 47, 1031
(2004)). An example of a nitrophenylsulfonyl ester prodrug
is:
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ﬁ
R—S—0O O
—
\

/X o

[0234] The structure of formula L. has a plane of symmetry
running through the phosphorus-oxygen double bond when
both R%°s are the same, V—W, and V and W (defined herein)
are either both pointing up or both pointing down. The same
is true of structures where both —NR%°s are replaced with
—O0—.

Formula L

[0235] The term “cyclic phosphonate ester of 1,3-propane
diol”, “cyclic phosphonate diester of 1,3-propane diol”,
“2-0x0-2A>-[1,3,2]-dioxaphosphonane”, “2-oxo-[1,3,2]-di-
oxaphosphonane”, “dioxaphosphonane” refers to the follow-
ing:

Formula M
O
N/3 4
—P2 5
\1 s
(@]

[0236] The phrase “together V and Z are connected via an
additional 3-5 atoms to form a cyclic group containing 5-7
atoms, optionally containing 1 heteroatom, substituted with
hydroxy, acyloxy, alkylthiocarbonyloxy, alkoxycarbonyloxy,
or aryloxycarbonyloxy attached to a carbon atom that is three
atoms from both Y groups attached to the phosphorus”
includes the following:

Formula N1
O Y
\ /
P 2
\ oH
Y
Formula N2
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[0237] The structure shown above (left) has an additional 3
carbon atoms that forms a five member cyclic group. Such
cyclic groups must possess the listed substitution to be oxi-
dized.

[0238] The phrase “together V and Z are connected via an
additional 3-5 atoms to form a cyclic group, optionally con-
taining one heteroatom, that is fused to an aryl group attached
at the beta and gamma position to the G attached to the
phosphorus” includes the following:

Formula O

¥
p
o, Y
\/
—F,
\
Y
wwW

[0239] The phrase “together V and W are connected via an
additional 3 carbon atoms to form an optionally substituted
cyclic group containing 6 carbon atoms and substituted with
one substituent selected from the group consisting of
hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy,
and aryloxycarbonyloxy, attached to one of said additional
carbon atoms that is three atoms from a Y attached to the
phosphorus” includes the following:

Formula P

[0240] The structure above has an acyloxy substituent that
is three carbon atoms from a Y, and an optional substituent,
—CH,;, on the new 6-membered ring. There has to be at least
one hydrogen at each of the following positions: the carbon
attached to Z; both carbons alpha to the carbon labeled “3”;
and the carbon attached to “OC(O)CH,” above.

[0241] The phrase “together W and W' are connected via an
additional 2-5 atoms to form a cyclic group, optionally con-
taining 0-2 heteroatoms, and V must be aryl, substituted aryl,
heteroaryl, or substituted heteroaryl” includes the following:

Formula Q

May 15,2014

[0242] The structure above has V=aryl, and a spiro-fused
cyclopropyl group for W and W'.

[0243] The term “cyclic phosphon(amid)ate” refers to:
Formula R
v
H
O Y
\\ /
—P ,
\ H
Y
wwW
[0244] whereinY is independently —O— or NR®—. The

carbon attached to V must have a C—H bond. The carbon
attached to Z must also have a C—H bond.

[0245] For cylic 1,3-propanyl phosphonate prodrugs of
compounds of the present invention the term “cis” stere-
ochemistry refers to the spatial relationship of the V group
and the carbon attached to the phosphorus atom on the six-
membered ring. The formula below shows a cis stereochem-

istry.

Formula S

Y
H 4
_C’
4

O%/s

P2 s
™\ s
0

[0246] The term “trans” stereochemistry for the same moi-
ety refers to the spatial relationship of the V group and the
carbon, attached to the phosphorus atom, on the six-mem-
bered ring. The formula below shows a trans-stereochemistry.

Formula T

[0247] The formula below shows another trans-stere-
ochemistry of the same moiety.

Formula U

v

o /OS—C’-.HIH

4

%pz 5

™\ 6

(@]

[0248] The terms “S-configuration”, “S-isomer” and

“S-prodrug” of the same refers to the absolute configuration S
of carbon C'. The formula below shows the S-stereochemis-

try.
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Formula W

[0249] The terms “R-configuration”, “R-isomer” and
“R-prodrug” of the same refers to the absolute configuration
R of carbon C'. The formula below shows the R-stereochem-

istry.

Formula Y
v

O3—C’---|IH
O% VAR
/p 2 5
C \ 16
(¢]

[0250] The term “percent enantiomeric excess (% ee)”
refers to optical purity. It is obtained by using the following
formula:

[R]-[5]

R+ 151 %100 = %R — %S

[0251] where [R] is the amount of the R isomer and [S] is
the amount of the S isomer. This formula provides the % ee
when R is the dominant isomer.

[0252] The term “enantioenriched” or “enantiomerically
enriched” refers to a sample of a chiral compound that con-
sists of more of one enantiomer than the other. The extent to
which a sample is enantiomerically enriched is quantitated by
the enantiomeric ratio or the enantiomeric excess.

Compounds and Uses Thereof

[0253] One aspect of the present invention provides com-
pounds of general formula (I)

@

E R!
T X D
A/ \M/ \Y Z/ \L
[0254] wherein:
[0255] D is a substituted group selected from carbocyclic

aryl, C, ;-alkyl carbocyclic aryl, heteroaryl, cycloalkyl or
heterocyclyl, wherein said group is substituted with L. and,
optionally, one or more additional groups;

[0256] L is a group selected from hydrogen, carbocyclic
aryl, carbocyclic aryloxy-, carbocyclic arylalkoxy-, carbocy-
clic arylalketyl-, carbocyclic arylketyl-, carbocyclic, aryl-N
(R'*)—, heteroaryl, heteroaryloxy-, heteroarylalkoxy, het-
eroarylketyl, heteroarylalketyl, heteroaryl —N(R'?)—,
cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy-, cycloalky-
loxy-, cycloalkylketyl-, cycloalkylalketyl-, cycloalkyl-N
(R'?)—, heterocyclyl, heterocyclyloxy-, heterocyclyla-
Ikoxy-, heterocyclylketyl-, heterocyclylalketyl-,
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heterocyclyl-N(R'*)—, alkenyl, cycloakenyl or alkynyl,
wherein said group, excluding hydrogen, is optionally sub-
stituted;

[0257] R'2is selected from hydrogen or C,_,-alkyl;

[0258] Z is a group selected from -isoxazol-3,5-diyl- or
—C(O)N(R?*)—, provided that when Z is C(O)NH—, M is
—NHC(O)—, the connection to X is through the C(O) group
and T is (CH,),—, then A is not —CH,CO,H or —(CH,),
tetrazol-5-yl;

[0259] R?is a group selected from hydrogen or C, ¢-alkyl;
o,
[0260] together, Z and D form a group
(€]
N Al .
[0261] wherein thering A® is a 4-8 membered heterocyclic

ring, optionally containing an additional heteroatom selected
from oxygen, nitrogen or sulfur, wherein said A* is optionally
substituted with a group selected from C, ,-alkyl- or C; -
cycloalkyl-;

[0262] Y is a group selected from —C(O)—, —O—,
—NR**—, —8— —S(0)—, —S(0),—, —CR**R*"— or
—CF,—;

[0263] R?*®isa group selected from hydrogen or C,_,-alkyl,

C, _¢-perfluoroalkyl and fluoro

[0264] R' is a group selected from hydrogen, fluoro or
C, _g-alkyl optionally substituted with fluoro up to perfluoro,
or

[0265] R'isabsent,Y is—CR*"—, whereinsaid —CR*'—
is attached by a double bond to the C to which R' would
otherwise be attached if present;

[0266] R’ is a group selected from hydrogen, C,_,-alkyl,
hydroxyl or fluoro;

[0267] E is a group selected from C, _,,-alkyl, C,_;,-alk-
enyl, C,_,,-alkynyl, C;_g-cycloalkyl, C, ¢-cycloalkenyl, car-
bocyclic aryl, t-butylvinylphenyl, (S)-4-t-butylcyclohex-

enylphenyl, (R)-4-t-butylcyclohexenylphenyl, 4.4-
dimethylcyclohexadienylphenyl, 4.4-
dimethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-

dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl, or
heteroaryl, each optionally substituted;

[0268] X is a group selected from phenylene, heterocyclic
monoarylene, C,_;-cycloalkylene or Cg g-cycloalkenylene,
each optionally substituted;

[0269] M is a group selected from —C(O)NR*°—
—NR?*°C(0)—, —S(0),NR**—, —NR*’S(0),—, —C(S)
NR**—, —NR*C(S)—, —O—or —S—;

[0270] R?°is a group independently selected from hydro-
gen or C, c-alkyl optionally substituted with fluoro up to
perfluoro;

[0271] T is a group selected from —(CHR?®), —, phe-
nylene or five- or six-membered heterocyclic monoarylene,
each optionally substituted; wherein when n=0, T is absent
and A is connected directly to M;

[0272] A is a group selected from —(CHR?S), CO,H,
—(CHR?*%),R®, —(CHR?*9),SO,H, —(CHR>*®), QSO,R*®
or —(CHR>®) Jetrazol-5-y1;
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[0273] R’is —P(O)}GR*"HGR>';

[0274] R?°is a group selected from hydrogen, C, s-alkyl,
hydroxyl, fluoro or (CH2)p0R3 8

[0275] pisOorl;

[0276] nisO,1,2o0r3;

[0277] mis 1,2 or3;

[0278] qisO,1,20r3;

[0279] whereinn+m is 1,2 or 3 and n+qis 0, 1, 2 or 3;
[0280] R>®isa group selected from hydrogen or optionally
substituted C,_;-alkyl;

[0281] R is a group selected from —OH, —NHOH or
—NH,;

[0282] Qs a group selected from oxygen or NR*;

[0283] R™* is a group independently selected from C, -
alkyl or hydrogen; and

[0284] G and G' are each independently selected from
—O—or —NR"—;

[0285] wherein,

[0286] when G and G' are both —O—, R*! attached to
—O—is independently selected from —H, alkyl, optionally
substituted aryl, optionally substituted heterocycloalkyl,
optionally substituted —CH,-heterocycloakyl wherein the
cyclic moiety contains a carbonate or thiocarbonate, option-
ally substituted-alkylaryl, —C(R*),OC(O)NR?,, —NR*—C
(O —RY, —C(R*),—OC(O)R?, —C(R*),—O—C(O)OR’,
—C(R"),0C(O)SR?, -alkyl-S—C(O)R’, -alkyl-S—S-alkyl-
hydroxy, and -alkyl-S—S—S-alkylhydroxy; or

[0287] when G and G are both—NR"—, then R*! attached
to —NR"— is independently selected from —H, —[C(R*),]
,—COOR?, —C(R™),COOR”, —[C(R?),],—C(O)SR*, and
-cycloalkylene-COOR?; or

[0288] whenGis—O—and G'is NR”, then R?! attached to
—O—is independently selected from —H, alkyl, optionally
substituted aryl, optionally substituted heterocycloalkyl,
optionally substituted CH,-heterocycloakyl wherein the
cyclic moiety contains a carbonate or thiocarbonate, option-
ally

substituted-alkylaryl, —C(R*),OC(O)NR*,, —NR*—C
(O)—R”, —C(R"),—OC(O)R”, —C(R"),—0—C(0O) OR’,
—C(R),0C(O)SR?, -alkyl-S—C(O)R”, -alkyl-S—S-alkyl-
hydroxy, and -alkyl-S—S—S-alkylhydroxy, and R*!
attached to —NRY— is independently selected from —H,
—[C(R?),],—COOR,

—C(R"),COOR?, —[C(R?),],—C(O)SR*, and -cycloalky-
lene-COOR?, wherein if both R*! are alkyl, at least one is
higher alkyl; or

[0289] when G and G' are independently selected from
—O—and —NR"—, then R*! and R*! together form a cyclic
group comprising -alkyl-S—S-alkyl-, or R** and R** together
are the group

v
H
J
H,
w
W
[0290] wherein,
[0291] V, W, and W' are independently selected from the

group consisting of hydrogen, optionally substituted alkyl,
optionally substituted aralkyl, heterocycloalkyl, aryl, substi-
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tuted aryl, heteroaryl, substituted heteroaryl, optionally sub-
stituted 1-alkenyl, and optionally substituted 1-alkynyl; and
[0292] J is —CH,OH, —CH,OC(O)R”, —CH,OC(S)R’,
—CH,OC(S)OR”, —CH,OC(O)SR”, —CH,OCO,R?,
—OR?, —SR?*, —CHR®N,;, —CH,aryl, —CH(aryl)OH,
—CH(CH—CR?,)0OH, —CH(C=CR*)OH, —NR?,, —OC-
OR”, —OCO,R”, —SCOR”, —SCO,R”, —NHCOR?,
—NHCO,R”, —CH,NHaryl, —(CH,), —OR?® or —(CH,)
,—SR?; or

[0293] together V and J are connected via an additional 3-5
atoms to form a cyclic group containing 5-7 atoms, wherein
0-1 atoms are heteroatoms and the remaining atoms are car-
bon; or

[0294] together V and W are connected via an additional 3
carbon atoms to form an optionally substituted cyclic group
containing 6 carbon atoms or carbon substituted by hydrogen
and substituted with one substituent selected from hydroxy,
acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy or ary-
loxycarbonyloxy which is attached to one of said carbon
atoms that is three atoms from a G attached to the phosphorus;
or

[0295] together J and W are connected via an additional 3-5
atoms to form a cyclic group, wherein 0-1 atoms are heteroa-
toms and the remaining atoms are carbon or carbon substi-
tuted by hydrogen, and V must be aryl, substituted aryl,
heteroaryl, or substituted heteroaryl; or

[0296] together W and W' are connected via an additional
2-5 atoms to form a cyclic group, wherein 0-2 atoms are
heteroatoms and the remaining atoms are carbon, where V
must be aryl, substituted aryl, heteroaryl, or substituted het-

eroaryl;

[0297] R7is R or—H;

[0298] R is alkyl, aryl, heterocycloalkyl or aralkyl;
[0299] R™ is independently selected from —H or alkyl, or

together R* and R* form a cycloalkylene group;

[0300] R"is —H, lower alkyl, acyloxyalkyl, alkoxycarbo-
nyloxyalkyl, lower acyl, C, s-perfluoroalkyl or
NH(CR*R**),CH,;

[0301] fisO, 1 or2;

[0302] ris?2or3;

[0303] wherein,

[0304] V, ], W, W'are not all —H,

[0305] when J is —R?, then at least one of V, W, and W' is

not —H, alkyl, aralkyl, or heterocycloalkyl, and

[0306] when Z is —C(O)NH—, M is —NHC(O)— (where
the connection to X is through the C(O) group) and T is
(CH,),— then A is not —CH,CO,H or —(CH,),, tetrazol-
5-yl; and

[0307] pharmaceutically acceptable salts, cocrystals and
prodrugs thereof.

[0308] Inoneembodiment, compounds of the invention are
able to displace radiolabeled glucagon from the human glu-
cagon receptor by at least 15% at 1000 nM. Preferably, com-
pounds of the invention are able to displace at least 16%, 17%,
18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%,
28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%,
38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%,
48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%,
58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%,
68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%,
78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% of radiolabeled glucagon from the human glu-
cagon receptor as described in Example A.



US 2014/0135400 A1

[0309] Alternatively, the activities of the compounds of the
invention can be described in terms of the concentrations of
compounds required for displacement of 50% of the radiola-
beled glucagon from the human glucagon receptor (the ICs,
values) according to the methods of Example A. Preferably,
the IC,,, values for compounds of the subject invention are
less than <10,000 nM, 9,000 nM, 8,000 nM, 7,000 nM, 6,000
nM, 5,000 nM, 4,000 nM, 3,000 nM, 2,000 nM, 1,000 nM,
9001M, 8001M, 700 1M, 600 1M, 500 nM, 400 nM, 300 nM,
200 nM, 100 nM, 90 nM, 80 nM, 70 nM, 60 nM, 50 nM, 40
nM, 30 nM, 25 nM, 20 nM, 15 nM, 10 nM or 5 nM.

[0310] In another alternative, the activities of the com-
pounds of the invention can be described in terms of the
concentrations of compounds required for functional antago-
nism of glucagon in hepatocytes from various species. The
EC,, is determined using the method of Example B. Prefer-
ably, the EC5,, values for compounds of the subject invention
are less than <10,000 nM, 9,000 nM, 8,000 nM, 7,000 nM,
6,000 nM, 5,000 nM, 4,000 nM, 3,000 nM, 2,000 nM, 1,000
nM, 900nM, 800 nM, 700 nM, 600 nM, 500 nM, 400 nM, 300
nM, 200 nM, 100 nM, 90 nM, 80 nM, 70 nM, 60 nM, 50 nM,
40 nM, 30 nM, 25 nM, 20 nM, 15 nM, 10 nM or 5 nM.
[0311] Compounds of the present invention also exhibit the
ability to reduce blood glucose in an animal. In various
aspects of the invention, circulating blood glucose in fasting
or non-fasting (freely-feeding) animals can be reduced
between 10% and 100%. A reduction of 100% refers to com-
plete normalization of blood glucose levels, not 0% blood
glucose levels.

[0312] Normal blood glucose in rats, for example, is
approximately 80 mg/dl (fasted) and approximately 120
mg/dl (fed). Thus, the subject invention contemplates reduc-
ing excessive circulating blood glucose levels in fasting or
freely fed animals (e.g. rat), administered 10 mg/kg of a
compound of the present invention, by at least 10%, 11%,
12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%,
22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%,
32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%,
42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%,
52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%,
62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%,
72%, 73%, 74%, 75%, 76%, T71%, 78%, 79%, 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%.

[0313] In one embodiment, D is a substituted group
selected from carbocyclic aryl, heteroaryl, cycloalkyl or het-
erocyclyl, wherein said group is substituted with L. and,
optionally, one or more additional substitutents indepen-
dently selected from optionally substituted C, g-alkyl,
optionally substituted C, s-alkenyl, optionally substituted
C,_¢-alkynyl, optionally substituted C;_,-cycloalkyl, option-
ally substituted C, ¢-cycloalkenyl, optionally substituted
C, s-alkoxy, optionally substituted C; ¢ -alkylthio-, option-
ally substituted C;_g-cycloalkylalkoxy, optionally substituted
C, s-cycloalkylalkylthio-, optionally substituted C; ,-cy-
cloalkyloxy, optionally substituted C;_g-cycloalkylthio, halo-
gen, —CF,, —NO,, —CN, —NR'°R!°, OR®, SR?, —S(0)
R?, —SO0,R?, —NR"SOR'®, —NR°SO,R',
—SO,NR'"R'CONR'R", NR’COR'®, —0OC((0)
NR!°R'°, CH,NR'°R'°, —OC(O)R®°, —C(O)R® or
—COOR?;

[0314] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,
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[0315] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0316] In another embodiment, D is a substituted group
selected from carbocyclic aryl, heteroaryl, cycloalkyl or het-
erocyclyl, wherein said group is substituted with L. and,
optionally, one or more additional substituents independently
selected from optionally substituted C,_,-alkyl, optionally
substituted C,_,-alkenyl or optionally substituted C,_c-alky-
nyl, optionally substituted C, ,-alkoxy-, optionally substi-
tuted C;_¢-cycloalkyl, optionally substituted C, ¢-cycloalk-
enyl, optionally substituted C; 4-cycloalkyloxy, optionally
substituted C;_g-cycloalkylthio, halogen, —CF;, —NO,,
—CN, —NR"R'", —OR®, —SR%, —NR’SOR',
—SO,NR'R!°CONR'’R'°, OC(O)NR'°R'°, CH,NR'°R*°
or —C(O)R?;

[0317] wherein said heterocyclyl or heteroaryl indepen-
dently contain one, two, three or four heteroatoms indepen-
dently selected from nitrogen, oxygen and sulfur;

[0318] wherein R® is aralkyl, C, ,-alkyl or aryl, each
optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN, —SR~
or —NR*SOR'?;

[0319] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0320] wherein R* is selected from C, ;-alkyl optionally
substituted with one or more halogens, up to and including
perhalo; and,

[0321] wherein said C, _,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF;, —NO,, —OR® or C, 4-alkyl.

[0322] Inanotherembodiment, Dis a substituted first group
selected from phenyl or heteroaryl, wherein said first group is
substituted with [, and is substituted with a second group
—(CRM"R"),—O—(CR'"R'") —O— to form a third
group; wherein said —(CR''R''), —O—(CR"'R'") —O—
is attached at two adjacent positions on D to form a 5- or
6-membered ring; wherein a is 0 or 1; wherein c is 1 or 2; and
wherein each R'! is independently selected from hydrogen,
C, _¢-alkyl or fluoro;

[0323] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C,_c-alkyl, optionally
substituted C,_,-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C,s-cycloalkenyl, optionally substituted C,  -alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
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—NO,, —CN, —NR', —OR®, —SR°, —S(O)R°,
—S0,R%, —NR’SOR', —NR’SO,R'°, —SO,NR*°R*?,
CONR'R', NR°COR'®, —OC(O)NR'"R',
—CH,NR'°R*°, —OC(O)R®, —C(O)R® or —COOR?;
[0324] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0325] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0326] In another embodiment, D is a substituted group
selected from phenyl or heteroaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from halogen, —CF;,
—CN, —OR®, —SR®, —C(O)R®, —C,_,-alkyl, —C,_,-alk-
enyl, —C, ¢-alkynyl, —O—C, ,-alkyl, —CH,CN, —CHF,,
—CF;, —CH,CF;, —C; ¢-alkyl-CF,, —C,_;-perfluoro-
alkyl, —OCF,, —OCH,CF;, —O—C, 4-alkyl-CF;, —OC,_
s-perfluoroalkyl, —CH,OR?, —CH,NR’R'®,
—CH,CONR’R'° or —OCH,CONR®R*?;

[0327] wherein said heteroaryl contains one or two heteroa-
toms independently selected from nitrogen, oxygen or sulfur;
[0328] wherein R® is selected from C,_s-alkyl, optionally
substituted with halogen, —CN, —O—C, ;-alkyl or
—S—C, ;-alkyl; wherein said C, ;-alkyl of —O—C, ;-
alkyl or—S—C, ;-alkyl is optionally substituted with one or
more halogens, up to and including perhalo; and,

[0329] wherein R is selected from hydrogen, optionally
substituted C,_¢-alkyl or optionally substituted aryl.

[0330] In another embodiment, D is a substituted group
selected from phenyl or heteroaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from halogen, —CF),
—CN, optionally substituted C, 4-alkyl or optionally substi-
tuted C, _s-alkoxy-.

[0331] In another embodiment, D is a substituted group
selected from phenyl or heteroaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from halogen, —CF;,
—CN, C, ¢-haloalkyl, C, s-alkyl, C, s-haloalkoxy or C, -
alkoxy-.

[0332] In another embodiment, D is a substituted group
selected from phenyl, nine- or ten-membered carbocyclic
bicyclic aryl or heteroaryl, wherein said group is substituted
with L. and, optionally, one or more additional substituents
independently selected from F—, Cl—, Br—, —CN, C, -
alkyl, —CH,—CF,;, —O—CH,—CF; or C,_-alkoxy-.
[0333] In another embodiment, D is a substituted group
selected from phenyl, five- or six-membered heterocyclic
monoaryl, nine- or ten-membered carbocyclic bicyclic aryl,
nine- or ten-membered bicyclic heteroaryl, five- or six-mem-
bered cycloalkyl or five- or six-membered heterocyclyl,
wherein said group is substituted with L and, optionally, one
or more additional substituents.

[0334] In another embodiment, D is a substituted group
selected from phenyl, five- or six-membered heterocyclic
monoaryl, nine- or ten-membered carbocyclic bicyclic aryl,
nine- or ten-membered bicyclic heteroaryl, five- or six-mem-
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bered cycloalkyl or five- or six-membered heterocyclyl,
wherein said group is substituted with L and, optionally, one
or more additional substituents independently selected from
optionally substituted C,_s-alkyl, optionally substituted C, -
alkenyl, optionally substituted C, ¢-alkynyl, optionally sub-
stituted C,_,-cycloalkyl, optionally substituted C, ¢ -cy-
cloalkenyl, optionally substituted C; g-alkoxy, optionally
substituted C, g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C, ;-cycloalkylalky-
Ithio-, optionally substituted C;_g-cycloalkyloxy, optionally
substituted C, ,-cycloalkylthio, halogen, —CF;, —NO,,
—CN, —NR'YR', —OR®, —SR°—S(O)R®, —SO,R°,
—NRSOR'®, —NRSO,R*°, —SO,NR!R*,
CONR'R'°, —NR°COR'®, —OC(O)NR'R'®,
CH,NR'’R'®, —OC(O)R®, —C(O)R® or —COOR?;

[0335] wherein, R is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0336] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R*°R*°) together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0337] In another embodiment, D is a substituted group
selected from phenyl, five- or six-membered heterocyclic
monoaryl, nine- or ten-membered carbocyclic bicyclic aryl,
nine- or ten-membered bicyclic heteroaryl, five- or six-mem-
bered cycloalkyl or five- or six-membered heterocyclyl,
wherein said group is substituted with L and, optionally, one
or more additional substituents independently selected from
optionally substituted C,_s-alkyl, optionally substituted C, -
alkenyl, optionally substituted C, ¢-alkynyl, optionally sub-
stituted C;_g-cycloalkyl, optionally substituted C, g-cy-
cloalkenyl, optionally substituted C; g-alkoxy, optionally
substituted C,_g-cycloalkylalkoxy, optionally substituted
C,_s-cycloalkyloxy, optionally substituted C; 4-cycloalky-
Ithio, halogen, —NO,, —CN, —NR'°R'°, —OR®, —CF,,
—SR?, —S(0O)R®, —SO,R®, —NR°SOR'?, —NR*SO,R°,
—SO,NR'"R', CONR'R'®, —NR°COR'®, —OC(O)

NR'R',  CH,NR'YR', —OC(O)R®, —C(OR® or
—COOR?;
[0338] wherein R® is aralkyl, C, ,-alkyl or aryl, each

optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN, —SR*
or —NR*SOR'?;

[0339] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0340] wherein said C, _¢-alkyl, C, ¢-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR?® or C,_s-alkyl.

[0341] In another embodiment, D is a first group that is
substituted with a second group —(CR''R'!),—0O—
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(CRMR™) —O—, and L, said first group being selected from
phenyl, five- or six-membered heterocyclic monoaryl, nine-
or ten-membered, carbocyclic bicyclic aryl, nine- or ten-
membered bicyclic heteroaryl, five- or six-membered
cycloalkyl or five- or six-membered heterocyclyl;

[0342] wherein said first group substituted with said second
group forms a third group and said second group,
—(CRM"R"),—O—R"R'"),—O—isattached at two adja-
cent positions on D to form a 5- or 6-membered ring; wherein
a is 0 or 1; wherein ¢ is 1 or 2; and wherein each R'' is
independently selected from hydrogen, C, ¢-alkyl or fluoro
and said third group is optionally substituted with one, two,
three or four substituents independently selected from option-
ally substituted C, 4-alkyl, optionally substituted C, ;-alk-
enyl, optionally substituted C,_s-alkynyl, optionally substi-
tuted C; 4-cycloalkyl, optionally substituted C, -
cycloalkenyl, optionally substituted C, s-alkoxy, optionally
substituted C,_g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C, ¢-cycloalkylalky-
Ithio-, optionally substituted C,_g-cycloalkyloxy, optionally
substituted C; g-cycloalkylthio, halogen, —NO,, —CN,
—NR'SOR'®, —OR®, —SR’, —S(O)R°, —SO,R®,

—NR°SOR'®, —NRSO,R', —SO,NR'R™,
—CONR!R'®, —NR?COR'®, —O0C(0)
NR'’R'®CH,NR'"R', —OCO)R®’, —C(OR® or
—COOR?;

[0343] wherein, R is independently selected from hydro-

gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0344] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.

[0345] In another embodiment, D is a substituted group
selected from phenyl, five- or six-membered heterocyclic
monoaryl, nine- or ten-membered, carbocyclic bicyclic aryl,
nine- or ten-membered bicyclic heteroaryl, five- or six-mem-
bered cycloalkyl or five- or six-membered heterocyclyl,
wherein said group is substituted with L and, optionally, one
or more additional substituents independently selected from
halogen, —CN, —CF,, —OR®, —SR®, —C(O)R®, —C, ,-
alkyl, —C,_ ,-alkenyl, —C, s-alkynyl, —O—C, ,-alkyl,
—CH,CN, —CHF,, —CF,, —CH,CF;, —C;_¢-alkyl-CF;,
—C,_s-perfluoroalkyl, —OCF;, —OCH,CF;, —O—C; -
alkyl-CF,, —OC,_;-perfluoroalkyl, —CH,O0R?,
—CH,NR°R'"®, —CH,CONR’R'° or —OCH,CONR’R"°;
[0346] wherein said heteroaryl or heterocyclyl contains one
or two heteroatoms independently selected from nitrogen,
oxygen or sulfur;

[0347] wherein R® is selected from aralkyl, C, s-alkyl or
aryl, each optionally substituted with halogen, —CN,
—0—C, j-alkyl or —S—C, ;-alkyl; wherein said C, ;-
alkyl of —O—C, ;-alkyl or —S—C, ;-alkyl is optionally
substituted with one or more halogens, up to and including
perhalo; and,

[0348] wherein each R'° is independently selected from
hydrogen, optionally substituted C,_s-alkyl or optionally sub-
stituted aryl; and,
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[0349] wherein R is selected from C, ;-alkyl optionally
substituted with one or more halogens, up to and including
perhalo.

[0350] In another embodiment, D is a substituted group
selected from a substituted phenyl or a substituted five- or
six-membered heterocyclic monoaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from halogen, —CF;,
—CN, optionally substituted C, ¢-alkyl or optionally substi-
tuted C, _s-alkoxy-.

[0351] In another embodiment, D is a substituted group
selected from a substituted phenyl or a substituted five- or
six-membered heterocyclic monoaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from halogen, —CF;,
—CN, C, s-haloalkyl, C, s-alkyl, C, ¢-haloalkoxy or C, -
alkoxy-.

[0352] In another embodiment, D is a substituted group
selected from a substituted phenyl or a substituted five- or
six-membered heterocyclic monoaryl, wherein said group is
substituted with L and, optionally, one or more additional
substituents independently selected from F—, Cl—, Br—,
—CN, C, alkyl, —CF,, —CH,—CF,, O—CF,,
—O—CH,—CF; or C,_s-alkoxy-.

[0353] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl, or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents.

[0354] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl, or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents independently selected from option-
ally substituted C, ¢-alkyl, optionally substituted C,_s-alk-
enyl, optionally substituted C,_s-alkynyl, optionally substi-
tuted C; 4-cycloalkyl, optionally substituted C, -
cycloalkenyl, optionally substituted C;_g-alkoxy, optionally
substituted C, g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C, ;-cycloalkylalky-
Ithio-, optionally substituted C;_g-cycloalkyloxy, optionally
substituted C;_g-cycloalkylthio, halogen, —CF;, —NO,,
—CN, —NR!°R!°, —OR®, —SR®, —S(0)R®, —SO,R?,
—NR"SOR'®, —NRSO,R™, —SO,NR'R™,
—NRPCOR'°, —OC(O)NR'°R'°, —CH,NR!°R'°, —OC
(O)R®, —C(O)R® or —COOR?;

[0355] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl; and,

[0356] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0357] Inanother embodiment, D is a phenyl group substi-
tuted with L and further substituted with a second group,
—(CRM"R™),—O—(CR'"R'") —O—, to form a third
group; wherein said second group, —(CR''R'!) —O—
(CRMR'™)_—O—, is attached at two adjacent positions on D
to form a 5- or 6-membered ring; wherein a is O or 1; wherein
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c is 1 or 2; and wherein each R'' is independently selected
from hydrogen, C, s-alkyl or fluoro;

[0358] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C, ¢-alkyl, optionally
substituted C,_g-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, c-alkoxy,
optionally substituted C,_;-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; ¢-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, —NR'"’R'®, —OR®, —SR®, —S(O)R®,
—S0,R%, —NRSOR', —NR’SO,R'°, —SO,NR*°R*°,
CONR'R', —NR°COR'°, OC(O)NR'R'®,
—CH,NR'°R*°, —OC(O)R®, —C(O)R® or —COOR?;
[0359] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0360] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0361] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl, or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents independently selected from option-
ally substituted C, 4-alkyl, optionally substituted C,_s-alk-
enyl, optionally substituted C,_s-alkynyl, optionally substi-
tuted C; g-cycloalkyl, optionally substituted C, -
cycloalkenyl, optionally substituted C; g-cycloalkyloxy,
optionally substituted C,_g-cycloalkylthio, halogen, —CF;,
—NO,, —CN, —NR'°R'®, —OR?, —SR®, —NR’SOR',

—SO,NR'°R*®—CONR!°R'®, —OC(O)NRR*,
CH,NR'"R' or —C(O)R?;
[0362] wherein R® is aralkyl, C,_s-alkyl or aryl, each

optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN, —SR*
or —NR*SOR!?;

[0363] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds; R* is
selected from C, j-alkyl optionally substituted with one or
more halogens, up to and including perhalo, and

[0364] wherein said C,_¢-alkyl, C, ¢-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR?® or C,_s-alkyl.

[0365] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl, or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
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additional substituents independently selected from halogen,
—CN, —CF,;, —OR®, —SR®, —C(O)R®, —C,_,-alkyl,
—C,_s-alkenyl, —C,_s-alkynyl, —C, ,-alkoxy-, —CH,CN,
—CHF,, —CF,, —CH,CF,, —C, _¢-alkyl-CF;, —C, ;-per-
fluoroalkyl, —OCF;, —OCH,CF;, —O—C,_s-alkyl-CF;,
—OC,_;-perfluoroalkyl, =~ —CH,OR®, —CH,NR°R',
—CH,CONR’R'® or —OCH,CONR’R'?;

[0366] whereinsaid heteroaryl contains one or two heteroa-
toms independently selected from nitrogen, oxygen or sulfur;
[0367] wherein R® is aralkyl, C, s-alkyl or aryl, each
optionally substituted with halogen, —CN, —O—C, _;-alkyl
or —S—C, ;-alkyl; wherein said C, ;-alkyl of —O—C, ;-
alkyl or—S—C, ;-alkylis optionally substituted with one or
more halogens, up to and including perhalo; and,

[0368] wherein R'° is selected from hydrogen, optionally
substituted C,_c-alkyl or optionally substituted aryl.

[0369] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents independently selected from halogen,
—CF;, —CN, optionally substituted C,_4-alkyl or optionally
substituted C, _,-alkoxy-.

[0370] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents independently selected from halogen,
—CF;,—CN, C,_¢-haloalkyl, C, ¢-alkyl, C,_-haloalkoxy or
C,_s-alkoxy-.

[0371] In another embodiment, D is a substituted group
selected from phenyl, pyridyl, pyrimidinyl, benzimidazolyl,
benzoxazolyl, benzofuranyl or benzothiazolyl, wherein said
group is substituted with L. and, optionally, one or more
additional substituents independently selected from F—,
Cl—, Br—, —CN, C, alkyl, —CF,, —CH,—CF,,
O—CF;, —0O—CH,—CF; or C, 4-alkoxy-.

[0372] Inany embodiment discussed above, D may be sub-
stituted with L and 1, 2, 3 or 4 additional substituents. Other
embodiments provide compounds where D is only substi-
tuted with L.

[0373] In one embodiment, L is a group selected from
hydrogen, CF;, phenyl, phenyl-oxy-, phenyl-C, ;-alkyl-
oxy-, phenyl-C(O)—, phenyl-C, ;-alkyl-C(O)—, phenyl-N
(R'*)—, five- or six-membered heterocyclic monoaryl, five-
or six-membered heterocyclic monoaryl-oxy-, five- or six-
membered heterocyclic monoaryl-C, 4-alkyl-oxy-, five- or
six-membered heterocyclic monoarylketyl-, five- or six-
membered heterocyclic monoaryl-C, s-alkyl-C(O)—, five-
or six-membered heterocyclic monoaryl-N(R'?)—, nine- or
ten-membered carbocyclic bicyclic aryl, nine- or ten-mem-
bered carbocyclic bicyclic aryl-oxy-, nine- or ten-membered
carbocyclic bicyclic aryl-C, _;-alkyl-oxy-, nine- or ten-mem-
bered carbocyclic bicyclic aryl-C(O)—, nine- or ten-mem-
bered carbocyclic bicyclic aryl-C,_s-alkyl-C(O)—, nine- or
ten-membered carbocyclic bicyclic aryl-N(R'?)—, nine- or
ten-membered bicyclic heteroaryl, nine- or ten-membered
bicyclic heteroaryl-oxy-, nine- or ten-membered bicyclic het-
eroaryl-C, ¢-alkyl-oxy-, nine- or ten-membered bicyclic het-
eroaryl-C(O)—, nine- or ten-membered bicyclic heteroaryl-
C, ¢-alkyl-C(O)—, nine- or ten-membered bicyclic
heteroaryl-N(R'?)—, five-, six-, seven- or eight-membered
cycloalkyl, five- or six-membered cycloalkyl-oxy-, five-,
six-, seven- or eight-membered cycloalkyl-C, s-alkyl-oxy-,



US 2014/0135400 A1

five-, six-, seven- or eight-membered cycloalkyl-C(O)—,
five-, six-, seven- or eight-membered cycloalkyl-C, s-alkyl-
C(0)—, five-, six-, seven- or eight-membered cycloalkyl-N
(R'?)—, five-, six-, seven- or eight-membered heterocyclyl,
five-, six-, seven- or eight-membered heterocyclyl-oxy-,
five-, six-, seven-, eight-membered heterocyclyl-C, -alkyl-
oxy- or—five-, six-, seven-, eight-membered heterocyclyl-
C,s-alkyl-N(R"?)—;

[0374] wherein R'? is selected from hydrogen or C, ;-
alkyl; and,
[0375] wherein each of said group, excluding hydrogen, is

optionally substituted.

[0376] In another embodiment, L. is a group selected from
hydrogen, CF,, phenyl, phenyl-oxy-, phenyl-C, ;-alkyl-
oxy-, phenyl-C(O)—, phenyl-C, ¢-alkyl-C(O)—, phenyl-N
(R'?)—, five- or six-membered heterocyclic monoaryl, five-
or six-membered heterocyclic monoaryl-oxy-, five- or six-
membered heterocyclic monoaryl-C, 4-alkyl-oxy-, five- or
six-membered heterocyclic monoarylketyl-, five- or six-
membered heterocyclic monoaryl-five- or six-membered het-
erocyclic monoaryl-N(R'?)—, nine- or ten-membered car-
bocyclic bicyclic aryl, nine- or ten-membered carbocyclic
bicyclic aryl-oxy-, nine- or ten-membered carbocyclic bicy-
clic aryl-C, 4-alkyl-oxy-, nine- or ten-membered carbocyclic
bicyclic aryl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-C,_¢-alkyl-C(O)—, nine- or ten-membered car-
bocyclic bicyclic aryl-N(R'*)—, nine- or ten-membered
bicyclic heteroaryl, nine- or ten-membered bicyclic het-
eroaryl-oxy-, nine- or ten-membered bicyclic heteroaryl-C, _
s-alkyl-oxy-, nine- or ten-membered bicyclic heteroaryl-C
(O)—, nine- or ten-membered bicyclic heteroaryl-C, c-alkyl-
C(O)—, nine- or ten-membered bicyclic heteroaryl-N
(R'?)—, five-, six-, seven- or eight-membered cycloalkyl,
five- or six-membered cycloalkyl-oxy-, five-, six-, seven- or
eight-membered cycloalkyl-C, s-alkyl-oxy-, five-, six-,
seven- or eight-membered cycloalkyl-C(O)—, five-, six-,
seven- or eight-membered cycloalkyl-C, ;-alkyl-C(O)—,
five-, six-, seven- or eight-membered cycloalkyl-N(R*?)—,
five-, six-, seven- or eight-membered heterocyclyl, five-, six-,
seven- or eight-membered heterocyclyl-oxy-, five-, six-,
seven-,  eight-membered  heterocyclyl-C, s-alkyl-oxy-
or—five-, six-, seven-, eight-membered heterocyclyl-C, .-
alkyl-N(R'*)—;

[0377] wherein said group, excluding hydrogen, is substi-
tuted with one, two or three groups selected from halogen,
hydroxy, amido, optionally substituted C, 4-alkyl, optionally
substituted C,_g-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_¢-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, g-alkoxy,
optionally substituted C,_;-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; ¢-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CF;, —CN, —NR'R', —OR?®, —SR®, —S(0)

R®, = —SO,R®,  —NR°SOR!®,  —NR°SO,RY,
~SO,NR'R'_CONR'®R'®, — NR°COR', —OC(O)
NR!°R'°, —CH,NR!°R!°, —OC(O)R®, —C(O)R®,

—COOR?, phenyl, phenyl-oxy- or phenyl-C,_s-alkyl-oxy-;
[0378] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl or optionally substituted

C,_g-alkyl;
[0379] wherein R'? is selected from hydrogen or C, ;-
alkyl;
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[0380] and,

[0381] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0382] In another embodiment, L is a first group selected
from hydrogen, CF;, phenyl, phenyl-oxy-, phenyl-C, -
alkyl-oxy-, phenyl-C(O)—, phenyl-C, ¢-alkyl-C(O)—, phe-
nyl-N(R'?)—, indenyl, five- or six-membered heterocyclic
monoaryl, five- or six-membered heterocyclic monoaryl-
oxy-, five- or six-membered heterocyclic monoaryl-C, .-
alkyl-oxy-, five- or six-membered heterocyclic
monoarylketyl-, five-, six-membered heterocyclic monoaryl-
C, ¢-alkyl-C(O)— or five- or six-membered heterocyclic
monoaryl-N(R'?)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C,_s-alkyl-oxy-;
[0383] wherein said first group is substituted with a second
group —(CR"'R*") —O—(CR"'R'") —O— to form a third
group; wherein said —(CR''R''), —O—(CR"'R'") —O—
is attached at two adjacent positions on D to form a 5- or
6-membered ring; wherein a is 0 or 1; wherein c is 1 or 2; and
wherein each R'! is independently selected from hydrogen,
C, _¢-alkyl or fluoro;

[0384] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C,_c-alkyl, optionally
substituted C,_,-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, c-alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; s-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, CF,;, —CN, —NR°R!°, —OR?, SR®, —S(O)R?,

CONR'R®®, — NR°COR™, —OC(O)NR'R™,
—_CH,NR!°R!°, —OC(O)R?, —C(O)R® or —COOR?;

[0385] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0386] wherein, R® is independently selected from hydro-

gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl; and,

[0387] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0388] In another embodiment, L. is a group selected from
hydrogen, CF,, phenyl, phenyl-oxy-, phenyl-C, ;-alkyl-
oxy-, phenyl-C(O)—, phenyl-C, ¢-alkyl-C(O)—, phenyl-N
(R'*)—, indenyl, five- or six-membered heterocyclic
monoaryl, five- or six-membered heterocyclic monoaryl-
oxy-, five- or six-membered heterocyclic monoaryl-C, .-
alkyl-oxy-, five- or six-membered heterocyclic
monoarylketyl-, five- or six-membered heterocyclic
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monoaryl-C, _¢-alkyl-C(O)—, five- or six-membered hetero-
cyclic monoaryl-N(R*?)—, nine- or ten-membered carbocy-
clic bicyclic aryl, nine- or ten-membered carbocyclic bicyclic
aryl-oxy-, nine- or ten-membered carbocyclic bicyclic aryl-
C, _¢-alkyl-oxy-, nine- or ten-membered carbocyclic bicyclic
aryl-C(O)—, nine- or ten-membered carbocyclic bicyclic
aryl-C,_s-alkyl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-N(R'*)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C,_s-alkyl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C(O)—, nine- or
ten-membered bicyclic heteroaryl-C, 4-alkyl-C(O)—, nine-
or ten-membered bicyclic heteroaryl-N(R'*)—, five-, six-,
seven- or eight-membered cycloalkyl, five- or six-membered
cycloalkyl-oxy-, five-, six-, seven- or eight-membered
cycloalkyl-C, (-alkyl-oxy-, five-, six-, seven- or eight-mem-
bered cycloalkyl-C(O)—, five-, six-, seven- or eight-mem-
bered cycloalkyl-C, -alkyl-C(O)—, five-, six-, seven- or
eight-membered cycloalkyl-N(R'?)—, five-, six-, seven- or
eight-membered heterocyclyl, five-, six-, seven- or eight-
membered heterocyclyl-oxy-, five-, six-, seven-, eight-mem-
bered heterocyclyl-C, _s-alkyl-oxy- or—five-, six-, seven-,
eight-membered heterocyclyl-C,_,-alkyl-N(R'*)—;

[0389] wherein said group, excluding hydrogen, is option-
ally substituted with one, two or three groups selected from
halogen, CF;, hydroxy, amido, optionally substituted C, .-
alkyl, optionally substituted C,_¢-alkenyl, optionally substi-
tuted C,_s-alkynyl, optionally substituted C, 4-cycloalkyl,
optionally substituted C, g-cycloalkenyl, optionally substi-
tuted C, g-alkoxy, optionally substituted C, g-alkylthio-,
optionally substituted C;_g-cycloalkylalkoxy, optionally sub-
stituted C, g-cycloalkylalkylthio-, optionally substituted
C,_g-cycloalkyloxy, optionally substituted C; g-cycloalky-
Ithio, —NO,,—CN, —NR'°R"'?, —OR?, —SR®, —S(O)R?,
—S0,R%, —NRSOR', —NR’SO,R'°, —SO,NR*°R*?,
—CONR'R'®, —NRSOR'®, —OC(O)NR'"R',
—CH,NR'°R*°, —OC(O)R®, —C(O)R® or —COOR?;

[0390] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0391] wherein R is independently selected from hydro-

gen, optionally substituted aralkyl or optionally substituted
C, ¢-alkyl; and,

[0392] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0393] In another embodiment, L. is a group selected from
hydrogen, CF, furanyl, thiophenyl, oxazolyl, thiazolyl, phe-
nyl, indenyl, pyridyl, pyrimidinyl, benzofuranyl, indolyl,
benzoxazolyl, benzothiazolyl, benzothiophenyl, benzimida-
zolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxali-
nylquinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
thiophenyl-oxy-, phenyl-oxy-, pyridyl-oxy-, pyrimidinyl-
oxy-, benzofuranyl-oxy-, benzothiophenyl-oxy-, benzimida-
zolyl-oxy-, furanyl-oxy-, thiophenyl-oxy-, oxazolyl-oxy-,
thiazolyl-oxy-, phenyl-N(R'*}—, pyridyl-N(R'?)—, pyrim-
idinyl-N(R'*)—, benzofuranyl-N(R'?)—, benzothiophenyl-
N(R'?)—, benzimidazolyl- N(R'*)—, benzoxazolyl-N
R —, C;-cycloalkyloxy, C,-cycloalkyloxy,
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Cs-cycloalkyloxy, Cg-cycloalkyloxy, C,-cycloalkyloxy,
Cyg-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Ce-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-cycloalkyl-N(R'?)—, C,-cycloalkyl-N(R*?)—,
Cs-cycloalkyl-N(R'*)}—, C4-cycloalkyl-N(R'*)—, C,-cy-
cloalkyl-N(R'?)—, Cg-cycloalkyl-N(R'?)—, C,-cycloalk-
enyl-N(R'?)—, Cs-cycloalkenyl-N(R'*)—, C,-cycloalk-
enyl-N(R*?)—, C,-cycloalkenyl-N(R'?)—,
Cq-cycloalkenyl-N(R'?)—, C,-cycloalkyl-C  -alkoxy, C5-cy-
cloalkyl-C,-alkoxy,  Cs-cycloalkyl-C;-alkoxy,  C;-cy-
cloalkyl-C,-alkoxy, = C,-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-Cg-alkoxy, C,-cycloalkyl-C, -alkoxy,
C,-cycloalkyl-C,-alkoxy, C,-cycloalkyl-C;-alkoxy, C,-cy-
cloalkyl-C,-alkoxy,  C,-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-Cg-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-C,-alkoxy, C;-cycloalkyl-C;-alkoxy,
Cs-cycloalkyl-C,-alkoxy, Cs-cycloalkyl-Cs-alkoxy, Cs-cy-
cloalkyl-C4-alkoxy,  Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-C,-alkoxy,  Cg-cycloalkyl-C;-alkoxy,  Cg-cy-
cloalkyl-C,-alkoxy, C¢-cycloalkyl-Cs-alkoxy,
Cg-cycloalkyl-C4-alkoxy, C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-C,-alkoxy,  C,-cycloalkyl-C;-alkoxy,  C,-cy-
cloalkyl-C,-alkoxy, = C,-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-Cg-alkoxy, Cyg-cycloalkyl-C, -alkoxy,
C,-cycloalkyl-C,-alkoxy, Cg-cycloalkyl-C;-alkoxy, Cq-cy-
cloalkyl-C,-alkoxy,  Cg-cycloalkyl-Cs-alkoxy,  Cg-cy-
cloalkyl-Cg-alkoxy, C,-cycloalkenyloxy, Cs-cycloalkeny-
loxy, Cs-cycloalkenyloxy, C,-cycloalkenyloxy,
Cg-cycloalkenyloxy, C,-cycloalkenyl-C,-alkoxy, C,-cy-
cloalkenyl-C,-alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cy-
cloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-alkoxy, C,-cy-

cloalkenyl-C-alkoxy,

Cs-cycloalkenyl-C,-alkoxy,
Cs-cycloalkenyl-C,-alkoxy,
Cs-cycloalkenyl-Cg-alkoxy,
C¢-cycloalkenyl-C,-alkoxy,
C,-cycloalkenyl-C,-alkoxy,
C¢-cycloalkenyl-Cg-alkoxy,
C,-cycloalkenyl-C,-alkoxy,
C,-cycloalkenyl-C,-alkoxy,
C,-cycloalkenyl-Cg-alkoxy,
Cyg-cycloalkenyl-C,-alkoxy,
Cyg-cycloalkenyl-C,-alkoxy,

C;-cycloalkenyl-C, -alkoxy,
Cs-cycloalkenyl-C;-alkoxy,
Cs-cycloalkenyl-Cs-alkoxy,
C¢-cycloalkenyl-C, -alkoxy,
C¢-cycloalkenyl-C;-alkoxy,
C,-cycloalkenyl-Cs-alkoxy,
C,-cycloalkenyl-C, -alkoxy,
C,-cycloalkenyl-C;-alkoxy,
C,-cycloalkenyl-Cs-alkoxy,
Cg-cycloalkenyl-C, -alkoxy,
Cyg-cycloalkenyl-C;-alkoxy,
Cg-cycloalkenyl-Cs-alkoxy,

C,-cycloalkenyl-C,-alkoxy, C, -alkoxy, C,-alkoxy,
C;-alkoxy, C,-alkoxy, Cs-alkoxy, Cs-alkoxy;

[0394] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0395] wherein said group, excluding hydrogen, is option-

ally substituted with one, two or three groups selected from
halogen, hydroxy, amido, optionally substituted C,_s-alkyl,
optionally substituted C, ¢-alkenyl, optionally substituted
C,_s-alkynyl, optionally substituted C;_g-cycloalkyl, option-
ally substituted C, g-cycloalkenyl, optionally substituted
C, _g-alkoxy, optionally substituted C;_g-alkylthio-, option-
ally substituted C;_g-cycloalkylalkoxy, optionally substituted
C,_g-cycloalkylalkylthio-, optionally substituted C; g-cy-
cloalkyloxy, optionally substituted C, ,-cycloalkylthio, halo-
gen, —NO,, CF,, —CN, —NR'"R'®, —OR?, SR®, —S(0)
R®,  —NR°SOR', —NR°SO,R', —SO,NR'°R',
CONR™ R, NR®COR*®, —OC(O)NR'R*,
—CH,NR'"R'", —OC(O)R?, OC(O)R’, —C(O)R® or
—COOR?;

[0396] wherein said C, _,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
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ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF;, —NO,, —OR® or C,_¢-alkyl;

[0397] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C,_s-alkyl or optionally
substituted aryl; and,

[0398] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0399] In another embodiment, L. is a group selected from
hydrogen, CF, furanyl, thiophenyl, oxazolyl, thiazolyl, phe-
nyl, indenyl, pyridyl, pyrimidinyl, benzofuranyl, indolyl,
benzoxazolyl, benzothiazolyl, benzothiophenyl, benzimida-
zolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
furanyl-oxy-, thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy
phenyl-oxy-, pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-
oxy-, benzothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N
(R'*)—, pyridyl-N(R'*)—, pyrimidinyl-N(R'*)—, benzo-
furanyl-N(R*?)—, benzothiophenyl-N(R'*)—,
benzimidazolyl-N(R'*)—, C,-cycloalkyloxy, C,-cycloalky-
loxy, Cs-cycloalkyloxy, Cg-cycloalkyloxy, C,-cycloalky-
loxy, Cg-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalk-
enyloxy, C,-cycloalkenyloxy, C,-cycloalkenyloxy,
Cg-cycloalkenyloxy, C,-alkoxy, C,-alkoxy, C;-alkoxy,
C,-alkoxy, Cs-alkoxy, C4-alkoxy, C,-cycloalkyl-N(R*?)—,
C,-cycloalkyl-N(R'*)—, C,-cycloalkyl-N(R'*)—, Cgq-cy-
cloalkyl-N(R'*)—, C,-cycloalkyl-N(R**)—, C,-cycloalkyl-
N(R)—, C,-cycloalkenyl-N(R*?)—, Cs-cycloalkenyl-N
(R'*—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N
(R'?)—, C4-cycloalkenyl-N(R'*)—;

[0400] wherein R’ is selected from hydrogen or C, ;-
alkyl;
[0401] wherein said group, excluding hydrogen, is option-

ally substituted with one, two or three groups selected from
halogen, CF,, hydroxy, NR",—C(O)—, NR",S(—0)—
NR",S(=0),—, —NR"—C(0)—C,_¢-alkyl, —NR"—S
(—=0)—C, ¢-alkyl and —NR"S(—=0),—C, ¢-alkyl, C, (-
alkyl, C,¢-alkenyl, C, s-alkynyl, C, ¢-alkynyl, C, (-
cycloalkyl, C,_g-cycloalkenyl, C, _g-alkoxy, Cy 5
cycloalkylalkoxy, C, s-cycloalkylalkylthio-, C,e
cycloalkyloxy, C,_¢-cycloalkylthio, —NO,, —NR°R®, —OC
(ONR°R®, —CH,NR°R®, —OC(O)CR®, —C(O)R® or
—COOR?;

[0402] wherein R™ is selected from H or C,_4-alkyl;
[0403] wherein said substitutents C, ,-alkenyl or C, -
alkynyl is optionally substituted with one, two or three sub-
stituents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR?® or C,_s-alkyl; and,
[0404] wherein R® is independently selected from hydro-
genor C,_c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF,, —NO,, —OR? or C,_-alkyl.
[0405] In another embodiment, L. is a group selected from
hydrogen, CF;, halo, phenyl, benzofuranyl, benzoxazolyl,
benzothiazolyl, indenyl, indolyl, phenyl-oxy-, C;-cycloalkyl,
Cg-cycloalkyl-C, -alkoxy, Cs-cycloalkyl-, Cs-cycloalkenyl,
perfluoromethoxy, perfluoromethylthio;

[0406] wherein said phenyl, benzofuranyl, benzoxazolyl,
benzothiazolyl, indenyl, phenyl-oxy-, Cs-cycloalkyl, C4-cy-
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cloalkyl-C, -alkoxy, cyclopropyl-, Cg-cycloalkenyl, is
optionally substituted with one, two or three groups selected
from Cl—, F—, Br—, I—, CF,—, CF;S—, CF,0—,
N(CH;),S(=0),—, N(CH,),C(0)—, benzyl-oxy-, —OH,
CH,0—, CH;—, cyclopropyl-, cyclohexenyl, —NH—S
(=0),—CH; or —CN.

[0407] In another embodiment, L. is a group selected from
hydrogen, CF;, halo, phenyl, benzofuranyl, benzoxazolyl,
benzimidazolyl, quinolinyl, isoquinolinyl, quinazolinyl, qui-
noxalinyl, thiophenyl-oxy-, benzothiazolyl, indenyl, indolyl,
phenoxy-, C,-cycloalkyl, C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-, C4-cycloalkenyl, perfluoromethoxy or perfluorom-
ethylthio;

[0408] whereinsaid phenyl, benzofuranyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
thiophenyl-oxy-, benzoxazolyl, benzothiazolyl, indenyl,
phenyl-oxy-, C;-cycloalkyl, C,-cycloalkyl-C, -alkoxy, cyclo-
propyl-, Cs-cycloalkenyl, is optionally substituted with one
or two groups selected from Cl—, F—, Br—, [, CF;—,
CF,S—, CF,0—, N(CH,),S(=0),— N(CH,),C(O)—,
benzyloxy-, —OH, CH;O0—, CH;—, cyclopropyl-, cyclo-
hexenyl, —NH—S(—0),—CH; or —CN.

[0409] In another embodiment, L is a group selected from
—H, CF;, phenyl, CF;0—, CF;S—, Cq-cycloalkyl-C, -
alkoxy, benzofuranyl, benzimidazolyl, benzoxazolyl, ben-
zothiazolyl, indenyl, Br—, phenoxy-, phenoxy disubstituted
with Cl—, cyclohexenyl, benzyl or benzyl disubstituted with
Cl—.

[0410] Inanother embodiment, L. is phenyl substituted with
one or more groups selected from methyl, Cl—, F—, Br—,
I—, CFy—, N(CH;),C(O)—, N(CH;),S(—0),—, Cg-cy-
cloalkyl-C, -alkoxy, CF;0—, CF;S—, —OH, —NHS(—0)
>CHj;, Br—, methoxy-, —CN or cyclopropyl.

[0411] In another embodiment, L. is phenyl disubstituted
with one or more groups selected from Cl—, F—, Cl— and
F—, benzyloxy- and F—, —OH and F—, CF;—and CF;—,
F— and CF;—, Cl— and CF;—, methoxy- and F—, —CN
and F—, —CF; and —CH,, —CH; and —Cl, or CH;— and
F—.

[0412] Inanother embodiment, L. is phenyl substituted with
methoxy- and disubstituted with fluoro.

[0413] In another embodiment, L. is —H.
[0414] In one embodiment, Z is isoxazol-3,5-diyl.
[0415] In another embodiment, 7Z is isoxazol-3,5-diyl

wherein, D is attached at position 5 of said isoxazol-3,5-diyl.
[0416] In another embodiment, 7Z is isoxazol-3,5-diyl
wherein, D is attached at position 3 of said isoxazol-3,5-diyl.
[0417] In another embodiment, Z is —C(O)N(R*)—;
wherein said R? is hydrogen or C,_;-alkyl.

[0418] In another embodiment, Z is —C(O)NH—.

[0419] In another embodiment, Z is —C(O)NCH;—.
[0420] In another embodiment, Z is —C(O)NCH,CH;—.
[0421] In another embodiment, 7 is —C(O)
NCH,CH,CH,—.

[0422] Inone embodiment, R* is hydrogen, —F or option-

ally substituted C,_;-alkyl.

[0423] Inanother embodiment, R is —H.

[0424] Inanother embodiment, R is —CH,.

[0425] In another embodiment, R! is —CH,CH,.
[0426] In another embodiment, R! is —CH,CH,CH,.
[0427] Inanother embodiment, R! is cyclopropyl.
[0428] In another embodiment, R* is —CF,.

[0429] In another embodiment, R! is —CH,CFs.
[0430] In another embodiment, R* is —F.



US 2014/0135400 A1

[0431] In one embodiment, E is a group selected from a
phenyl-C, c-alkenyl-, phenyl-C,_s-alkynyl-, phenyl-C, ¢-cy-
cloalkyl-, phenyl-C; -cycloalkenyl-, biphenyl, heteroaryl-
C, s-alkenyl-, heteroaryl-C, s-alkynyl-phenyl-, C, ;-alk-
enyl-phenyl-, C, c-alkynyl-heteroaryl-, C, s-alkenyl-, C, -
alkynyl-heteroaryl-t-butylvinylphenyl, (S)-4-t-butyl
cyclohexenylphenyl, (R)-4-t-butylcyclohexenylphenyl, 4,4-
dimethylcyclohexadienylphenyl, 4,4-dimethylcyclohex-

enylphenyl, cyclohexenylphenyl, 4,4-diethylcyclohex-
enylphenyl,  4,4-dipropylcyclohexenylphenyl,  cis-4-t-
butylcyclohexylphenyl,  trans-4-t-butylcyclohexylphenyl,

4-t-butylphenylphenyl, or benzyl-, each optionally substi-
tuted; wherein each of said heteroaryl is a five- or six-mem-
bered heteroaryl.

[0432] In another embodiment, E is a group selected from
phenyl, five- or six-membered heteroaryl, nine- or ten-mem-
bered bicyclic carbocyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, t-butylvinylphenyl, (S)-4-t-butylcyclohex-

enylphenyl, (R)-4-t-butylcyclohexenylphenyl, 4.4-
dimethylcyclohexadienylphenyl, 4.4-
dimethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-

dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
C,_»-alkyl, C,_,,-alkenyl, C,_,,-alkynyl, C; g-cycloalkyl or
C,_s-cycloalkenyl; wherein said group is optionally substi-
tuted with one to six groups independently selected from
halogen, —CN, —C, 4-alkyl, halogen, —CHF,, —CF,,
—OCF,, —OCHF,, —OCH,CF,, —OCF,CHF,, —SCF;,
—OR®, —NR'’R'®, —SR®, —S(O)R®, —S(0),R°®, —C(O)
NR!°R!°, —OC(O)NR'°R'®, —NR°C(0O)R®, —OCH,C(0)
NR!°R'°, —C(O)R® or —C(O)OR?, C,_¢-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C,_¢-alkyl or optionally substituted aryl; wherein each R*° is
independently selected from hydrogen, optionally substituted
C, s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds.

[0433] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
C, ;,-alkyl, C, j,-alkenyl, C,  ,-alkynyl, C; s-cycloalkyl,
C,_g-cycloalkenyl or benzyl; wherein each group is option-
ally substituted with one to three groups independently
selected from halogen, —CN, —C, ;-alkyl, halogen,
—CHF,, —CF;, —OCF,, —OCHF,, —OCH,CF;,
—OCF,CHF,, —OR®, —NR'°R'°, optionally substituted
C, g-cycloalkyl, optionally substituted C, g-cycloalkenyl,
optionally substituted phenyl, or optionally substituted five-
or six-membered heteroaryl; wherein, R® is independently
selected from hydrogen, optionally substituted C, 4-alkyl or
optionally substituted aryl; wherein each R'° is indepen-
dently selected from hydrogen, optionally substituted C, -
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alkyl, optionally substituted aryl or R'°R' together with the
N to which they are attached form a 3 to 8 membered option-
ally substituted heterocyclic ring; wherein said heterocyclic
ring contains at least one C atom; wherein said heterocyclic
ring optionally contains one or two further heteroatoms inde-
pendently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds.

[0434] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
phenyl-C, -alkenyl-, phenyl-C, ¢-alkynyl-, phenyl-C; ¢-cy-
cloalkyl, phenyl-C, s-cycloalkenyl-, heteroaryl-C, (-alk-
enyl-, heteroaryl-C, s-alkynyl-phenyl-, C, s-alkenyl-phe-
nyl-, C, s-alkynyl-heteroaryl-, C, ¢-alkenyl-, C, s-alkynyl-
heteroaryl-, methoxyphenyl-, ethoxyphenyl-,
propyloxyphenyl-, isopropyloxyphenyl-, butyloxyphenyl-,
t-butyloxyphenyl-, iso-butyloxyphenyl-, pentyloxyphenyl-,
isopentyloxyphenyl-, neopentyloxyphenyl-, or benzyl, each
optionally substituted; wherein each of said heteroaryl is a
five- or six-membered heteroaryl; wherein said group is sub-
stituted with one to six substituents independently selected
from —C, 4-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF;, —OCF,CHF,, —SCF;, —OR”,
—NR°R!% SR®, —S(O)R®, —S(0),R®, —C(O)NR°R*,
OC(O)NR'R'®, —NR°C(O)R®°, —OCH,C(O)NR'°R',
—C(O)R® or —C(O)OR?; wherein, R® is independently
selected from hydrogen, optionally substituted C, 4-alkyl or
optionally substituted aryl; each R'° is independently
selected from hydrogen, optionally substituted C, g-alkyl,
optionally substituted aryl or R'°R*° together with the N to
which they are attached form a 3 to 8 membered optionally
substituted heterocyclic ring; wherein said heterocyclic ring
contains at least one C atom; wherein said heterocyclic ring
optionally contains one or two further heteroatoms indepen-
dently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds.

[0435] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, biphenyl, naphthyl,
benzothiophenyl, benzoisoxazolyl, pyridyl, pyrimidinyl,
cyclohexenyl, isoxazolyl, C;-Cg-cycloalkyl-alkyl-, alkyl, or
benzyl; wherein said group is substituted with one to six
substituents independently selected from C, s-alkyl, C; -
cycloalkyl, C;-Cy-cycloalkyl-C,-Cq-alkyl-, Cs_(-cycloalk-
enyl, phenyl, halogen, —CHF,, —CF;, —OCF;, —OCHF,,
—OCH,CF,, —OCF,CHF,, —SCF,, —OR®, —NR!°R*?,
—SR?, —8(0)R®, —S(0),R®, —C(O)NR'’R'®, —OC(O)
NR'R'®, NR°C(O)R®, —OCH,C(O)NR'°R'°, C(O)R? or
—C(O)OR?; wherein, R® is independently selected from
hydrogen, optionally substituted C,_s-alkyl or optionally sub-
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stituted aryl; each R'° is independently selected from hydro-
gen, optionally substituted C,_c-alkyl, optionally substituted
aryl or R'°R*° together with the N to which they are attached
form a 3 to 8 membered optionally substituted heterocyclic
ring optionally containing one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur, and
optionally containing 0, 1 or 2 double bonds.

[0436] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0437] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF;, —OCF,CHF,, —SCF;, —OR?,
—NR'"R™, —SR°, —S(O)R°, —S(0),R°, —C(O)
NR!°R!°, —OC(O)NR'°R'°, NR°C(O)R®, —OCH,C(0)
NR!°R'°, C(O)R® or —C(O)OR?; C, 4-cycloalkyl, C, g-cy-
cloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C,_¢-alkyl or optionally substituted aryl; wherein each R*° is
independently selected from hydrogen, optionally substituted
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C,.s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds.

[0438] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl, tri-
fluoromethyl-phenyl-, triftuoromethoxy-phenyl-, trifluorom-
ethylthio-phenyl-, halophenyl-, biphenyl-, cyclopropyl-phe-
nyl-, cyclopropyl-propyl-phenyl-, t-butyl-phenyl-,
cyclopentenyl-phenyl-, cyclohexyl-phenyl-, propenyl-phe-
nyl-, cyclohexenyl-phenyl-, 3,3-dimethyl-but-1-enyl-phe-
nyl-, 4,4-dimethyl-pent-1-enyl-phenyl-, 4,4-dimethyl-pent-
2-enyl-phenyl-, n-hexyl-phenyl-, n-hexenyl-phenyl-,
3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-isoxazol-4-yl-
phenyl, 4-t-butyl-cyclohexen-1-yl-phenyl-, methoxyphenyl-,
ethoxyphenyl-, propyloxyphenyl-, isopropyloxyphenyl-,
butyloxyphenyl-, t-butyloxyphenyl-, iso-butyloxyphenyl-,
pentyloxyphenyl-, isopentyloxyphenyl-, neopentyloxyphe-
nyl-, or 5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl-.
[0439] In another embodiment, E is a group selected from
t-butylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-
t-butylcyclohexenylphenyl, 4.4-dimethylcyclohexadi-
enylphenyl, 4.,4-dimethylcyclohexenylphenyl, cyclohex-
enylphenyl, 4.4-diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cyclopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-.

[0440] In one embodiment, Y is —O—, —CR**R*"— or
—CF,—; wherein R is hydrogen or C, ;-alkyl and wherein
R?” is hydrogen, C,_;-alkyl, hydroxyl or fluoro.

[0441] In another embodiment, Y is —O— or
—CR?*°R*"—; wherein, R*” is hydrogen or C,_,-alkyl.

[0442] In another embodiment, Y is —O—.

[0443] In another embodiment, Y is —CH,—.

[0444] In another embodiment, Y is —CH(CH;)—.
[0445] In another embodiment, Y is CH(CH,CH;)—.
[0446] In another embodiment, Y is CH(CH(CH;),)—.
[0447] In another embodiment, Y is —C(CH,),—.

[0448] In another embodiment, Y is —C(CH;)
(CH,CH;)—.

[0449] In another embodiment, Y is —C(CH,CH;)
(CH,CH;)—.

[0450] In another embodiment, Y is —CF,—.

[0451] In another embodiment, Y is —CHF—.

[0452] In another embodiment, Y is —CH(CF;)—.
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[0453] In another embodiment, Y is —CH(OH)—.

[0454] In another embodiment, Y is —C(CH;)(OH)—.
[0455] In another embodiment, Y is —C(CF;)(CH;)—.
[0456] In one embodiment, X is a group selected from

phenylene, heterocyclic monoarylene, Cs_g-cycloalkylene or
C,_s-cycloalkenylene;

[0457] wherein said group is optionally substituted with
one or two groups independently selected from halogen,
—CN, —CF,, —OCF,, —OCHF,, —NO,, —OR*’, C, -
alkyl, C,_s-alkenyl or C,_s-alkynyl; wherein, R is hydrogen
or C, s-alkyl.

[0458] In another embodiment, X is a group selected from
a phenylene, five- or six-membered heterocyclic
monoarylene, C_¢-cycloalkylene or C;_g-cycloalkenylene;
[0459] wherein said group is optionally substituted with
one or two groups independently selected from halogen,
—CN, —CF,, —OCF;, —OCHF,, —OCH,CF;, —NO,,
—OH, —OCH,, —OCH,CH,, —OCH,CH,CH,, —CHj,,
C,-alkyl, C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl,
C;-alkenyl, C,-alkenyl, Cs-alkenyl, C4-alkenyl, C,-alkynyl,
C,-alkynyl, C;-alkynyl, C,-alkynyl or Cs-alkynyl Cg-alky-
nyl.

[0460] In another embodiment, X is a group selected from
phenylene, five- or six-membered heterocyclic monoarylene,
C,_s-cycloalkylene or Cs_;-cycloalkenylene;

[0461] wherein said group is optionally substituted with
one or two groups independently selected from halogen,
—CN, —CF,, —OCF,;, —OCHF,, —OCH,CF,, —OH,
—OCH,, —OCH,CH,, —0OCH,CH,CH,, —CHj, C,-alkyl,
C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl, C-alkenyl.

[0462] In another embodiment, X is a group selected from
furanylene, thiophenylene, oxazolylene, thiazolylene, phe-
nylene, pyridylene or pyrimidinylene;

[0463] wherein said group is optionally substituted with
one or two groups independently selected from halogen,
—CN, —CF,, —OCF;, —OCHF,, —OCH,CF,, —OH,
—OCH,, —OCH,CH,, —0OCH,CH,CH,, —CHj, C,-alkyl,
C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl, C-alkenyl.

[0464] In another embodiment, X is phenylene;

[0465] wherein said phenyl is optionally substituted with
one or two groups independently selected from halogen,
—CN, —CF,, —OCF;, —OCHF,, —OCH,CF,, —OH,
—OCH,, —OCH,CH,, —0OCH,CH,CH,, —CHj, C,-alkyl,
C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl, C-alkenyl.

[0466] In another embodiment, X is phenylene.

[0467] In one embodiment M is —NHC(O)—.

[0468] In another embodiment M is —N(CH;)C(O)—.
[0469] In another embodiment M is —N(CH,CH;)C
O)—.

[0470] In another embodiment M is —N(CH,CH,CH;)C
O)—.

[0471] In another embodiment M is —N(C, s-alkyl)C
O)—.

[0472] In another embodiment M is —C(O)NH—.

[0473] In another embodiment M is —C(O)N(CH;)—.
[0474] In another embodiment M is —C(O)N
(CH,CH,)—.

[0475] In another embodiment M is —C(O)N
(CH,CH,CH;)—.

[0476] Inanother embodiment M is —C(O)N(C,_s-alkyl)-.
[0477] In another embodiment M is —NHS(O),—.
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[0478] In another embodiment M is —N(CH;)S(O),—.
[0479] In another embodiment M is —N(CH,CH;)S(O)
—

[0480] In another embodiment M is —N(CH,CH,CH;)S
(©0)>—

[0481] In another embodiment M is —N(C, ,-alky])S(O)
—

[0482] In another embodiment M is —S(O),NH—.
[0483] In another embodiment M is —S(O),N(CH;)—.
[0484] In another embodiment M is —S(O),N
(CH,CH,)—.

[0485] In another embodiment M is —S(O),N
(CH,CH,CH;)—.

[0486] In another embodiment M is —S(O),N(C, ¢-
alkyl)-.

[0487] In another embodiment M is —NHC(S)—.

[0488] In another embodiment M is —N(CH;)C(S)—.
[0489] Inanotherembodiment M is —N(CH,CH;)C(S)—.
[0490] In another embodiment M is —N(CH,CH,CH;)C
S)—.

[0491] In another embodiment M is —N(C, ¢-alkyl)C
S)—.

[0492] In another embodiment M is —C(S)NH—.

[0493] In another embodiment M is —C(S)N(CH;)—.
[0494] Inanotherembodiment M is —C(S)N(CH,CH,)—.
[0495] In another embodiment M is —C(S)N
(CH,CH,CH;)—.

[0496] Inanother embodiment M is —C(S)N(C,_s-alkyl)-.
[0497] In another embodiment M is —O—.

[0498] In another embodiment M is —S—.

[0499] In another embodiment M is S(O),—.

In one embodiment, T is absent and A is connected directly to
M.

In another embodiment, T is —CHR?*°—, wherein R** is —H
or C, ;-alkyl.

In another embodiment, T is —CHR*°CHR*°—, wherein R*°
is —H or C,_;-alkyl.

In another embodiment, T is —CHR?*°CHR?*°CHR?*°—,
wherein R*® is —H or C,_;-alkyl.

In another embodiment, T is —CHR?*°CHR?*°CHR?*°—,
wherein R*>® is —H or —CH,,.

In another embodiment, T is —CH,—.

In another embodiment, T is —CH,CH,—.

In another embodiment, T is —CH,CH,CH,—.

In another embodiment, T is —C(CH;)H—.

In another embodiment, T is —C(CF;)H—.

In another embodiment, T is —C(CH;)HCH,—.

In another embodiment, T is —C(CF;)HCH,—.

In another embodiment, T is —C(CH;)HCH,CH,—.

In another embodiment, T is —C(CF;)HCH,CH,—.

In another embodiment, T is —CH,C(CH,)H—.

In another embodiment, T is —CH,C(CF;)H—.

In another embodiment, T is —CH,C(CH;)HCH,—.

In another embodiment, T is —CH,CH,C(CH;)H—.

In another embodiment, T is —CH(CH;)CH(CH;)—.

In another embodiment, T is —CH(CH;)CH(CH,)CH,—
In another embodiment, T is —CH(CH;)CH,CH(CH;)—.
In another embodiment, T is —CH,C(CH;)HC(CH;)H—.
In another embodiment, T is —CH(CH,CH;)CH,—.

In another embodiment, T is —C(CH,CH;)H—.

In another embodiment, T is —C(CH,CH,CH;)H—.

In another embodiment, T is —C(CH,CH,CH;)HCH,—.
In another embodiment, T is —CH,C(CH,CH;)H—.

In another embodiment, T is —CH,C(CH,CH,CH;)H—.
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In another embodiment, T is a phenylene or a five- or a
six-membered heterocyclic monoarylene ring.

In another embodiment, T is oxazolylene.

In another embodiment, T is phenylene.

In another embodiment, T is pyridylene.

In another embodiment, T is pyrimidinylene.

[0500] In one embodiment, A is —(CHR>®) R>; wherein,
R® is —P(O)OH),, —P(O)[—0-alk-SC(O)R*],, —P(O)
[OCR*,0C(O)R],, —P(O)[—OCR?,0C(0)OR*],,
—P(O)[—N(H)CR?,C(O)OR”],, —P(O)[—N(H)CR*,C(O)
OR*|[-GR?*'], —P(O)[—OCH(V)CH,CH,0—], —P(O)
(OH)(GR?'), —P(0)(OR®)(OR®), —P(0)[—OCR*,0C(0)
RY](OR?), —P(O)[—OCR?,OC(O)OR”](OR?), or —P(O)
[—NH)CR?,C(O)ORY](OR?); V is aryl or heteroaryl, each
optionally substituted; R® is —C,-C,, alkyl, —C,-C,, alk-
enyl, —C,-C,, alkynyl, —(CR*’,),aryl, —(CR>",), cy-
cloalkyl, or —(CR>’,), heterocycloalkyl, each optionally
substituted; G is —O— or —NR"—; when G is —O—, R*!
attached to —O— is independently selected from —H, alkyl,
optionally substituted aryl, optionally substituted heterocy-
cloalkyl, optionally substituted —CH,-heterocycloakyl
wherein the cyclic moiety contains a carbonate or thiocarbon-
ate, optionally substituted-alkylaryl, —C(R),OC(O)NR?,,
—NR*—C(0)—R*, —C(R?),—OC(O)R”, —C(R*),—O—
C(O)OR”, —C(R"),0C(O)SR”, -alkyl-S—C(O)R”, -alkyl-
S—S-alkylhydroxy, and -alkyl-S—S—S-alkylhydroxy; or
when G is —NR*—, then R*" attached to —NR"— is inde-
pendently selected from —H, —[C(R?),],—COOR?,
—C(R"),COOR”, —[C(R?),],—C(O)SR”, and -cycloalky-
lene-COOR”; and R" is —H, lower alkyl, acyloxyalkyl,
alkoxycarbonyloxyalkyl, lower acyl, C,_s-perfluoroalkyl or
NH(CR*R™),CH;;

[0501] each R*7 is independently selected from the group
consisting of hydrogen, optionally substituted —C,-C, alkyl,
halogen, optionally substituted —O—C,-C, alkyl, —OCF,
optionally substituted —S—C,-C, alkyl, —NR’*R*®,
optionally substituted —C,-C, alkenyl, and optionally sub-
stituted —C,-C,, alkynyl; wherein, when one R>” is attached
to C through an O, S, or N atom, then the other R>” attached
to the same C is a hydrogen, or attached via a carbon atom;
[0502] R>®is selected from hydrogen and optionally sub-
stituted —C, -C, alkyl; and,

[0503] R*°is selected from the group consisting of hydro-
gen and optionally substituted —C,-C, alkyl, optionally sub-
stituted —C(O)—C,-C, alkyl and —C(O)H.

[0504] In another embodiment, A is —(CHR?®) R>; R® is
—PO;H,, —P(O)[—OCR?,0C(O)R],, —PO)[—
OCR?,0C(O)OR*],, —P(O)[N(H)CR?,C(O)OR"],,
—P(O)[—N(H)CR?,C(O)ORY|[—OR®], —P(O)[—OCH
(V)CH,CH,0—1], —P(O)(OR®)(OR?), —P(O)[—O
CR?,0C(O)R”](OR?), —P(O)[—OCR?,0OC(0O)OR](OR?),
—P(O)[—N(H)CR*,C(O)OR’](OR?) or —P(O)(OH)(NH,);
V is aryl or heteroaryl, each optionally substituted; R is
—C,-C,, alkyl, —C,-C,, alkenyl, —C,-C,, alkynyl,
—(CR*%,),aryl, —(CR*%,), cycloalkyl, or —(CR%,), heterocy-
cloalkyl, each optionally substituted; R® is alkyl, aryl, —OH,
—NH, or —OR7; and R” is alkyl, aryl, alicyclic or aralkyl.
[0505] In another embodiment, A is —(CHR>®), R”; and
RS

is —P(0)(OH),, —P(O)[OCH,OC(O)-t-butyl],, —P(O)
[OCH,OC(0)O-i-propyl],, —P(O)[—N(H)CH(CH,)C
(0)0 CH,CH, ,, —P(O)[—N(H)C(CH,),C(0)OCH,CH, |
25 —P(O)[N(H)CH (CH,)C(O)OCH,CH,][3,4-
methylenedioxyphenyl], —P(O)[—N(H)C (CH;),C(O)
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OCH,CHj;][3,4-methylenedioxyphenyl], —P(O)[—OCH
(3-chlorophenyl)CH,CH,O0—|, —P(O)[—OCH(pyrid-4-yl)
CH,CH,0—], —P(O)[—OCH,OC(O)-t-butyl](OCHS,),
—P(O)[—OCH,OC(0)O-1-propyl](OCH,), —PO)[—
OCH(CH,)OC(0O)-t-butyl](OCH;), —P(O)[—OCH(CH,)
OC(0)O-i-propyl](OCH;), —P(O)[—N(H)CH(CH;)C(O)
OCH,CH,](OCHj), —P(O)[—N(H)C(CHS),C(0)
OCH,CH,;](OCH,) or —P(O)(OH)(NH,).

[0506] Inanother embodiment, A is —(CHR?®), R®; G and
G' are each independently selected from —O— and
—NR"—; and together R** and R?! are the group

wherein, V is substituted aryl or substituted heteroaryl.

[0507] Ina further embodiment, Jis—H, Wis—H, and W'
is —H.
[0508] In a further embodiment, V is 3-chlorophenyl,

4-chlorophenyl, 3-bromophenyl, 3-fluorophenyl, pyrid-4-yl,
pyrid-3-yl or 3,5-dichlorophenyl.

[0509] In a further embodiment, the relative stereochemis-
try between the V-group substituent and the carbon attached
to the P atom of R® is cis.

[0510] In a further embodiment, the relative stereochemis-
try between the V-group substituent and the carbon attached
to the P atom of R® is trans.

[0511] In a further embodiment, said compound has R ste-
reochemistry at the carbon where the V-group is attached.
[0512] In a further embodiment, the compound has S ste-
reochemistry at the carbon where the V-group is attached.
[0513] In another embodiment, A is —(CHR?9)
SO,0R*, wherein R* is nitrophenyl.

[0514] In another embodiment, A is —(CHR>®), SO,H,
—(CHR?%),, QSO,R* or —(CHR?>®) , tetrazol-5-yl; mis 1, 2
or3; qis 0, 1, 2 or 3; R*® is hydrogen, hydroxyl, —OR?*,
fluoro or —(CHz)pOR3 8. Q is oxygen or NH; wherein R*® is
C, s-alkyl, CF;, CHF,, CH,CF; or C,_;-perfluoroalkyl and
R*? is OH or NH,.

[0515] In another embodiment, A is —(CHR>%), SO,H,
—(CHR?),, QSO,H or—(CHR?®)_ tetrazol-5-yl; mis 1 or 2;
qis 0 or 1; R* is hydrogen or hydroxyl; and Q is oxygen.
[0516] In another embodiment, A is —(CH,),SO;H,
—(CH,),,QSO,H or —(CH,), tetrazol-5-yl; T is absent; R*°
is—H, C, ¢-alkyl or (CH2)p0R38, mis1lor2;qis0or1;and
Q is NH; wherein R*® is C,_;-alkyl, CF,, CHF,, CH,CF, or
C,_s-perfluoroalkyl.

[0517] In another embodiment, A is —(CH,),,CO,H.
[0518] Inanother embodiment, T is absent and A is a group
selected from —(CHR?®),CO,H, —(CHR?®) SO.H,
—(CHR?*),, QSO,R* or —(CHR**), tetrazol-5-yl.

[0519] In another embodiment, T is absent and A is
—CHR"CO,H; wherein R*? is a group selected from hydro-
gen, C, ;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or fluoro.
[0520] In another embodiment, T is absent and A is
—(CHR"),CO,H; wherein R'® is a group selected from
hydrogen, C, ;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or
fluoro.
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[0521] In another embodiment, T is absent and A is
—(CHR'?),CO,H; wherein R'? is a group selected from
hydrogen, C, ;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or
fluoro.

[0522] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen, C,_;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or fluoro.
[0523] In another embodiment, T is absent and A is
—(CHR"®), SO,H; wherein R'? is a group selected from
hydrogen, C, ;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or
fluoro.

[0524] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R'® is a group selected from
hydrogen, C, ;-alkyl, C, ;-haloalkyl, hydroxyl, chloro or
fluoro.

[0525] In another embodiment, T is absent and A is
—CHR'?SO,H; wherein R'? is a group selected from hydro-
gen, C,-alkyl, C,-haloalkyl, hydroxyl, chloro or fluoro.
[0526] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R® is a group selected from
hydrogen, C,-alkyl, C, -haloalkyl, hydroxyl, chloro or fluoro.
[0527] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R'® is a group selected from
hydrogen, C,-alkyl, C, -haloalkyl, hydroxyl, chloro or fluoro.
[0528] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R® is a group selected from
hydrogen, C,_;-alkyl, chloro or fluoro.

[0529] In another embodiment, T is absent and A is
—(CHR"®), SO,H; wherein R'? is a group selected from
hydrogen, C,_;-alkyl or C,_;-haloalkyl.

[0530] In another embodiment, T is absent and A is
—(CHR"®), SO,H; wherein R'? is a group selected from
hydrogen, C,_;-alkyl, C, ;-haloalkyl, hydroxyl.

[0531] In another embodiment, T is absent and A is
—(CHR"®), SO,H; wherein R'? is a group selected from
hydrogen, C,_;-alkyl hydroxyl.

[0532] In another embodiment, T is absent and A is
—(CHR'?), SO,H; wherein R'? is a group selected from
hydrogen C,_;-haloalkyl, hydroxyl, chloro or fluoro.

[0533] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R® is a group selected from
hydrogen or hydroxyl.

[0534] In another embodiment, T is absent and A is
—(CHR?), SO,H; wherein R'? is a group selected from
hydrogen, hydroxyl, chloro or fluoro.

[0535] In another embodiment, T is absent and A is
—(CHR"), SO,H; wherein R® is a group selected from
hydrogen chloro or fluoro.

[0536] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen, C,_;-alkyl, chloro or fluoro.

[0537] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen, C,_;-alkyl or C,_;-haloalkyl.

[0538] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen, C,_;-alkyl, C, ;-haloalkyl, hydroxyl.

[0539] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen, C,_;-alkyl hydroxyl.

[0540] In another embodiment, T is absent and A is
—CHR'?SO,H; wherein R'? is a group selected from hydro-
gen C, _;-haloalkyl, hydroxyl, chloro or fluoro.
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[0541] In another embodiment, T is absent and A is
—CHR'?SO,H; wherein R'? is a group selected from hydro-
gen hydroxyl.

[0542] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen hydroxyl.

[0543] In another embodiment, T is absent and A is
—CHR'3SO,H; wherein R'? is a group selected from hydro-
gen chloro or fluoro.

[0544] In another embodiment, A is —(CHR>S), CO,H,
wherein R*® is R*° is —H, C,_¢-alkyl or (CH,),OR**, m is 1
or2;qis Oor 1; and Q is NH; wherein R*® is C,_;-alkyl, CF,
CHF,, CH,CF;, or C,_;-perfluoroalkyl.

[0545] In another embodiment, A is —CO,H.

[0546] In another embodiment, T is absent and A is
—CO,H.

[0547] In another embodiment, T is absent and A is
—CH,CO,H.

[0548] In another embodiment, T is absent and A is
—CH,CH,CO,H

[0549] In another embodiment, T is absent and A is
—CH,CH(OH)CO,H.

[0550] In another embodiment, T is absent and A is
—CH,CH,CH,CO,H.

[0551] In another embodiment, T is absent and A is
—C(CH;)HCO,H.

[0552] In another embodiment, T is absent and A is
—C(CF,)HCO,H.

[0553] In another embodiment, T is absent and A is
—C(CH;)HCH,CO,H.

[0554] In another embodiment, T is absent and A is
—C(CF,)HCH,CO,H.

[0555] In another embodiment, T is absent and A is
—C(CH;)HCH,CH,CO,H.

[0556] In another embodiment, T is absent and A is
—C(CF,)HCH,CH,CO,H.

[0557] In another embodiment, T is absent and A is
—CH,C(CH;)HCO,H.

[0558] In another embodiment, T is absent and A is
—CH,C(CF;)HCO,H.

[0559] In another embodiment, T is absent and A is
—CH,C(CH;)HCH,CO,H.

[0560] In another embodiment, T is absent and A is
—CH,CH,C(CH,)HCO,H.

[0561] In another embodiment, T is absent and A is —CH
(CH;)CH(CH;)CO,H.

[0562] In another embodiment, T is absent and A is —CH
(CH;)CH(CH;)CH,CO,H.

[0563] In another embodiment, T is absent and A is —CH
(CH;)CH,CH(CH;)CO,H.

[0564] In another embodiment, T is absent and A is
—CH,C(CH;)HC(CH,)HCO,H.

[0565] In another embodiment, T is absent and A is —CH
(CH,CH,)CH,CO,H.

[0566] In another embodiment, T is absent and A is
—C(CH,CH;)HCO,H.

[0567] In another embodiment, T is absent and A is
—C(CH,CH,CH;)HCO,H.

[0568] In another embodiment, T is absent and A is
—C(CH,CH,CH,)HCH,CO,H.

[0569] In another embodiment, T is absent and A is
—CH,C(CH,CH;)HCO,H.

[0570] In another embodiment, T is absent and A is
—CH,C(CH,CH,CH;)HCO,H.
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[0571] In another embodiment, Z is isoxazolyl, A is
—(CHR?%),,CO,H, wherein R*® is —H, C,_¢-alkyl or (CH,)
pOR38, mis 1 or2;qis 0or 1; and Q is NH; wherein R>® is
C, ;-alkyl, CF,, CHF,, CH,CF; or C, ;-perfluoroalkyl.
[0572] In another embodiment, Z is isoxazolyl, A is
—CO,H.

[0573] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CO,H.

[0574] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CO,H.

[0575] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH,CO,H.

[0576] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH(OH)CO,H.

[0577] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH,CH,CO,H.

[0578] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CH;)HCO,H.

[0579] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CF;)HCO,H.

[0580] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CH;)HCH,CO,H.

[0581] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CF;)HCH,CO,H.

[0582] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CH;)HCH,CH,CO,H.

[0583] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —C(CF;)HCH,CH,CO,H.

[0584] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,C(CH;)HCO,H.

[0585] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,C(CF,)HCO,H.

[0586] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH,C(CH;)HCH,CO,H.

[0587] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH,C(CH;)HCO,H.

[0588] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH;)CH(CH,;)CO,H.

[0589] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH;)CH(CH,;)CH,CO,H.

[0590] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH;)CH,CH(CH,)CO,H.

[0591] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH(CH,)CH(CH,)CO,H.

[0592] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH,CH;)CH,CO,H.

[0593] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH,CH;)CO,H.

[0594] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH,CH,CH,)CO,H.

[0595] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH(CH,CH,CH,)CH,CO,H.

[0596] In another embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH(CH,CH,)CO,H.

[0597] Inanother embodiment, Z is isoxazolyl, T is absent
and A is —CH,CH(CH,CH,CH,)CO,H.

[0598] In another embodiment, A is —(CHR>S), SO,H.
[0599] In another embodiment, A is —SO;H.

[0600] In another embodiment, T is absent and A is
—SO,H.

[0601] In another embodiment, T is absent and A is
—CH,SO;H.

[0602] In another embodiment, T is absent and A is

— CH,CH,SO,H.
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[0603] In another embodiment, T is absent and A is
—CH,CH,CH,SO;H.

[0604] In another embodiment, T is absent and A is
—C(CH;,)HSO,H.

[0605] In another embodiment, T is absent and A is
—C(CF,)HSO,H.

[0606] In another embodiment, T is absent and A is
—C(CH;)HCH,SO;H.

[0607] In another embodiment, T is absent and A is
—C(CF;)HCH,SO,H.

[0608] In another embodiment, T is absent and A is
—C(CH;)HCH,CH,SO,H.

[0609] In another embodiment, T is absent and A is
—C(CF,;)HCH,CH,SO;H.

[0610] In another embodiment, T is absent and A is
—CH,C(CH,)HSO,H.

[0611] In another embodiment, T is absent and A is
—CH,C(CF;)HSO,H.

[0612] In another embodiment, T is absent and A is
—CH,C(CH;)HCH,SO,H.

[0613] In another embodiment, T is absent and A is
—CH,CH,C(CH;)HSO,H.

[0614] In another embodiment, T is absent and A is —CH
(CH;)CH(CH;)SO;H.

[0615] In another embodiment, T is absent and A is —CH
(CH;)CH(CH;)CH,SO,H.

[0616] In another embodiment, T is absent and A is —CH
(CH;)CH,CH(CH,)SO,H.

[0617] In another embodiment, T is absent and A is
—CH,C(CH,)HC(CH,)HSO,H.

[0618] In another embodiment, T is absent and A is —CH
(CH,CH,;)CH,SO,H.

[0619] In another embodiment, T is absent and A is
—C(CH,CH;)HSO;H.

[0620] In another embodiment, T is absent and A is
—C(CH,CH,CH;)HSO,H.

[0621] In another embodiment, T is absent and A is
—C(CH,CH,CH;)H, —CH,SO;H.

[0622] In another embodiment, T is absent and A is
—CH,C(CH,CH;)HSO,H.

[0623] In another embodiment, T is absent and A is
—CH,C(CH,CH,CH,)HSO,H.

[0624] In another embodiment, T is absent and A is
—(CHR?%), QSO,R*.

[0625] In another embodiment, T is absent and A is
—CHR?*%QSO,R*.

[0626] In another embodiment, T is absent and A is
—(CHR?%),QSO,R*.

[0627] In another embodiment, T is absent and A is
—(CHR?%),QSO,R*.

[0628] In another embodiment, T is absent and A is
—(CHR?%), OSO,R*.

[0629] In another embodiment, T is absent and A is
—(CHR?%),,0S0,0H.

[0630] In another embodiment, T is absent and A is
—(CHR?%),,0SO,NHOH.

[0631] In another embodiment, T is absent and A is
—(CHR?9),,0SO,NH,,.

[0632] In another embodiment, T is absent and A is
—(CHR?%),, NR**SO,R>.

[0633] In another embodiment, T is absent and A is
—(CHR?%),, N(C,_;-alky])HSO,R>°.

[0634] In another embodiment, T is absent and A is
—(CHR?9),, N(C,_;-alky1),SO,R*.
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[0635] In another embodiment, T is absent and A is
—(CHR?%),, NR**SO,0OH.

[0636] In another embodiment, T is absent and A is
—(CHR?%) , N(C,_,-alkyl)HSO,OH.

[0637] In another embodiment, T is absent and A is
—(CHR?%),, N(C,_,-alkyl),SO,0OH.

[0638] In another embodiment, T is absent and A is
—(CHR?%),, NR*SO,NHOH.

[0639] In another embodiment, T is absent and A is
—(CHR?%),, N(C,_;-alkyl)HSO,NHOH.

[0640] In another embodiment, T is absent and A is
—(CHR?%),, N(C,_;-alkyl),SO,NHOH.

[0641] In another embodiment, T is absent and A is
—(CHR?%),, NR*SO,NH,.

[0642] In another embodiment, T is absent and A is
—(CHR?%),, N(C, _,-alkyl)HSO,NH,.

[0643] In another embodiment, T is absent and A is
—(CHR?%) , N(C, _,-alkyl),SO,NH,.

[0644] In another embodiment, T is absent and A is

—(CHR?9) , tetrazol-5-yl.

[0645] In another embodiment, T is absent and A is -tetra-
zol-5-yl.
[0646] In another embodiment, T is absent and A is

—CHR?%-tetrazol-5-yl.

[0647] In another embodiment, T is absent and A is
—(CHR?®), tetrazol-5-yl.

[0648] In another embodiment, T is absent and A is
—(CHR?9), tetrazol-5-yl.

[0649] Inanother embodiment, T is absentand A is CH(C, _
s-alkyl)-tetrazol-5-yl.

[0650] Inanother embodiment, T is absentand A is CH(C, _
s-alkyl)-tetrazol-5-yl.

[0651] In another embodiment, T is absent and A is
CH(OH)-tetrazol-5-yl.

[0652] In another embodiment, T is absent and A is
CH(OC, _;-alkyl)-tetrazol-5-yl.

[0653] In another embodiment, T is absent and A is
CH(CH,OC, ;-alkyl)-tetrazol-5-yl.

[0654] In another embodiment, T is absent and A is
CH(OH)-tetrazol-5-yl.

[0655] In another embodiment, T is absent and A is

CH(CH,OH)-tetrazol-5-y1.

[0656] In another embodiment, T is absent and A is CHF-
tetrazol-5-yl.
[0657] In another embodiment, Z is isoxazolyl T is absent

and A is —(CHR?>®) , tetrazol-5-yl

[0658] In another embodiment, Z is isoxazolyl T is absent
and A is -tetrazol-5-yl.

[0659] In another embodiment, Z is isoxazolyl T is absent
and A is —CHR?%-tetrazol-5-yl.

[0660] In another embodiment, Z is isoxazolyl T is absent
and A is —(CHR?>®), tetrazol-5-yl.

[0661] In another embodiment, Z is isoxazolyl T is absent
and A is —(CHR?>®), tetrazol-5-yl.

[0662] In another embodiment, Z is isoxazolyl T is absent
and A is CH(C,_s-alkyl)-tetrazol-5-yl.

[0663] In another embodiment, Z is isoxazolyl T is absent
and A is CH(C, _;-alkyl)-tetrazol-5-yl.

[0664] In another embodiment, Z is isoxazolyl T is absent
and A is CH(OH)-tetrazol-5-yl.

[0665] In another embodiment, Z is isoxazolyl T is absent
and A is CH(OC, _;-alkyl)-tetrazol-5-yl.

[0666] In another embodiment, Z is isoxazolyl T is absent
and A is CH(CH,OC, ;-alkyl)-tetrazol-5-yl.
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[0667] In another embodiment, Z is isoxazolyl T is absent
and A is CH(OH)-tetrazol-5-yl.

[0668] In another embodiment, Z is isoxazolyl T is absent
and A is CH(CH,OH)-tetrazol-5-yl.

[0669] In another embodiment, Z is isoxazolyl T is absent
and A is CHF-tetrazol-5-yl.

[0670] Inanother embodiment, T is absentand A is CH(C,_
s-alkyl)-tetrazol-5-yl.

[0671] In another embodiment, T is absent
CHR?*’CH(C, _;-alkyl)-tetrazol-5-yl.

[0672] In another embodiment, T is absent
CHR?**CH(OH)-tetrazol-5-yl.

[0673] In another embodiment, T is absent
CHR?**CH(OC, _;-alkyl)-tetrazol-5-yl.

[0674] In another embodiment, T is absent
CHR?**CH(CH,OC,_,-alkyl)-tetrazol-5-yl.
[0675] In another embodiment, T is absent
CHR?*SCH(OH)-tetrazol-5-yl.

[0676] In another embodiment, T is absent
CHR?**CH(CH,OH)-tetrazol-5-yl.

[0677] In another embodiment, T is absent
CHR?*CHF-tetrazol-5-yl.

[0678] Inanother embodiment, T isabsentand A is CH(C, _
s-alkyl) CHR>-tetrazol-5-yl.

[0679] Inanother embodiment, T is absentand A is CH(C,_
3-alkyl) CHR?S-tetrazol-5-yl.

[0680] In another embodiment, T is absent
CH(OH)CHR**-tetrazol-5-yl.

[0681] In another embodiment, T is absent
CH(OC, _;-alkyl) CHR>*®-tetrazol-5-yl.

[0682] In another embodiment, T is absent
CH(CH,OC, ;-alkyl) CHR?®-tetrazol-5-yl.
[0683] In another embodiment, T is absent
CH(OH)CHR?%-tetrazol-5-yl.

[0684] In another embodiment, T is absent
CH(CH,OH)CHR?*-tetrazol-5-yl.

[0685] In another embodiment, T is absent and A is CHF
CHR?®-tetrazol-5-yl.

[0686] In another embodiment, the present invention pro-
vides compounds of general formula (I) wherein:

[0687] L is a group selected from hydrogen, phenyl, phe-
nyl-oxy-, phenyl-C, .-alkyl-oxy-, phenyl-C(O)—, phenyl-
C,.s-alkyl-C(O)—, phenyl-N(R'*)—, five- or six-membered
heterocyclic monoaryl, five- or six-membered heterocyclic
monoaryl-oxy-, five- or six-membered heterocyclic
monoaryl-C, ¢-alkyl-oxy-, five- or six-membered heterocy-
clic monoarylketyl-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-C(O)—, five- or six-membered hetero-
cyclic monoaryl-N(R*?)—, nine- or ten-membered carbocy-
clic bicyclic aryl, nine- or ten-membered carbocyclic bicyclic
aryl-oxy-, nine- or ten-membered carbocyclic bicyclic aryl-
C, _¢-alkyl-oxy-, nine- or ten-membered carbocyclic bicyclic
aryl-C(O)—, nine- or ten-membered carbocyclic bicyclic
aryl-C,_s-alkyl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-N(R'?)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C,_s-alkyl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C(O)—, nine- or
ten-membered bicyclic heteroaryl-C, 4-alkyl-C(O)—, nine-
or ten-membered bicyclic heteroaryl-N(R'*)—, five-, six-,
seven- or eight-membered cycloalkyl, five- or six-membered
cycloalkyl-oxy-, five-, six-, seven- or eight-membered
cycloalkyl-C, ¢-alkyl-oxy-, five-, six-, seven- or eight-mem-
bered cycloalkyl-C(O)—, five-, six-, seven- or eight-mem-
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bered cycloalkyl-C, c-alkyl-C(O)—, five-, six-, seven- or
eight-membered cycloalkyl-N(R*?)—, five-, six-, seven- or
eight-membered heterocyclyl, five-, six-, seven- or eight-
membered heterocyclyl-oxy-, five-, six-, seven-, eight-mem-
bered heterocyclyl-C, _s-alkyl-oxy- or—five-, six-, seven-,
eight-membered heterocyclyl-C,_,-alkyl-N(R'*)—;

[0688] wherein R'? is selected from hydrogen or C, ;-
alkyl; and,

[0689] wherein each of said group, excluding hydrogen, is
optionally substituted;

[0690] D is a substituted group selected from carbocyclic
aryl, heteroaryl, cycloalkyl or heterocyclyl, wherein said
group is substituted with L and is substituted with one, two,
three or four substituents independently selected from option-
ally substituted C, 4-alkyl, optionally substituted C,_s-alk-
enyl, optionally substituted C,_s-alkynyl, optionally substi-
tuted C; 4-cycloalkyl, optionally substituted C, -
cycloalkenyl, optionally substituted C;_g-alkoxy, optionally
substituted C,_g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C, ¢-cycloalkylalky-
Ithio-, optionally substituted C;_¢-cycloalkyloxy, optionally
substituted C;_g-cycloalkylthio, halogen, —CF;, —NO,,
—CN, —NR!°R!®, —OR®, —SR®, —S(0)R®, —SO,R?,
—NR°SOR'®, —NRSO,R'®, —SO,NR'R™,
—CONR'R', —NR°COR'°, —OC(O)NR'"R',
—CH,NR'°R*°, —OC(O)R®, —C(O)R® or —COOR?;
[0691] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C,_s-alkyl or optionally
substituted aryl; and,

[0692] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds; Z is a
group selected from isoxazol-3,5-diyl, —C(O)N(R*)—;
wherein said R? is hydrogen or C,_;-alkyl;

[0693] R'isagroup selected from hydrogen, —F or option-
ally substituted C, ;-alkyl;

[0694] E is a group selected from a phenyl-C, ;-alkenyl-,
phenyl-C, c-alkynyl-, phenyl-C; ¢-cycloalkyl-, phenyl-C, -

cycloalkenyl-, heteroaryl-C, s-alkenyl-, heteroaryl-C, .-
alkynyl-phenyl-, C, ¢-alkenyl-phenyl-, C, s-alkynyl-het-
eroaryl-, C,_s-alkenyl-, C,_s-alkynyl-heteroaryl-,

methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, t-butylvinylphenyl, (S)-4-t-
butylcyclohexenylphenyl, (R)-4-t-butylcyclohexenylphenyl,
4.4-dimethylcyclohexadienylphenyl, 4,4-dimethylcyclohex-
enylphenyl, cyclohexenylphenyl, 4,4-diethylcyclohex-
enylphenyl, 4.4-dipropylcyclohexenylphenyl, cis-4-t-butyl-
cyclohexylphenyl, trans-4-t-butylcyclohexylphenyl, 4-t-
butylphenylphenyl, or benzyl-, each optionally substituted;
wherein each of said heteroaryl is a five- or six-membered
heteroaryl;

[0695] Y is a group selected from —O—, —CR*R*"— or
—CF,—; wherein R?% is hydrogen or C, _;-alkyl and wherein
R?7 is hydrogen, C,_;-alkyl, hydroxyl or fluoro;

[0696] X is a group selected from phenylene, heterocyclic
monoarylene, C_¢-cycloalkylene or C;_g-cycloalkenylene;
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[0697] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF;, —OCHF,, —NO,, —OR?°, C,_s-alkyl, C, ¢-alk-
enyl or C,_,-alkynyl; wherein, R*° is hydrogen or C,_,-alkyl;

[0698] M is a group selected from —NHC(O)—,
—N(CH;)C(O)—, —N(CH,CH;)C(O)—,
—N(CH,CH,CH;)C(0)—, —N(C,_¢-alkyDC(O)—,

—C(O)NH—, —C(O)N(CH;)—, —C(O)N(CH,CH,)—,
—C(O)N(CH,CH,CH,)—, —C(O)N(C,_-alkyl)-, —NHS

0)y—  —N(CH;)S(0)y—  —N(CH,CH;)S(0),—,
—N(CH,CH,CH3)S(0),—, —N(C,_6-alkyD)S(O),—,
—§(0),NH—, —8(0),N(CH;)—, —S(0),N(CH,CH,)—,
—S(0),N(CH,CH,CH,)—, —S(0),N(C,_¢-alkyl)-,
~NHC(S)—,  —N(CH,)C(S)—, —N(CH,CH,)C(S)—,

—N(CH,CH,CH;)C(S)—, —N(C,_¢-alkyDC(S)}—, —C(S)
NH—, —C(S)N(CH;)—, —C(S)N(CH,CH;)—, —C(S)N
(CH,CH,CH;)—, —C(S)N(C_¢s-alkyl)-, —O—, —S— or
—S(0),—;

[0699] T is absent or is a group selected from —CHR>°—
(wherein R*® is —H or C,_;-alkyl), —CHR?*°CHR**—
(wherein R is —H or C, _s-alkyl),
—CHR?*°CHR?*°CHR?**— (wherein R*° is —H or C, ;-
alkyl), —CHR*°CHR*°CHR>*°— (wherein R*° is —H or

—CH,), —CH,—, —CHCH,, —CH,CH,CH,
—C(CHy)H—, = —C(CFy)H—,  —C(CH,)HCH,
—C(CF)HCH,—, —C(CH,HCH,CH,—, —C(CF,)
HCH,CH,—, —CH,C(CHy)H—, —CH,C(CFy)H—,
—CH,C(CHy)HCH,—, - CH,CH,C(CH,)H—, —CH
(CH,)CH(CH,)—, —CH(CH,)CH(CH,)CH,—, —CH
(CH,)CH,CH(CH,)—, —CH,C(CH,)HC(CH,)H—, —CH
(CH,CH,)CH,—, —C(CH,CH,)H—, —C(CH,CH,CH,)
H—, —C(CH,CH,CH,)HCH, —, —CH,C(CH,CH,)H—,

—CH,C(CH,CH,CH;)H—, phenylene, five- or six-mem-
bered heterocyclic monoarylene ring, oxazolylene, phe-
nylene, pyridylene, or pyrimidinylene; and

[0700] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)

HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH,)HCH,CH,CO,H, ~—C(CF,)HCH,CH,CO,H,
—CH,C(CH,)HCO,H, —CH,C(CF,)HCO,H, —CH,C
(CH,)HCH,CO,H, —CH,CH,C(CH,)HCO,H, —CH(CH,)
CH(CH;)CO,H, —CH(CH,)CH(CH,)CH,CO,H, —CH
(CH,)CH,CH(CH,)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, — CH(CH,CH,)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,HCO,H, ~ —CH,C
(CH,CH,CH,)HCO,H, ~SO,H, —CH,SO,H,
—CH,CH,SO0,H, —CH,CH,CH,SO,H, —C(CH,)HSO,H,
—C(CF)HSO,H, —C(CH,HCH,SO,H, —C(CF,)
HCH,SO,H, ~ —C(CH,)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO.H, - CH,C(CH,)HCH,SOH, —CH,CH,C(CH,)
HSO,H, —CH(CH,)CH(CH,)SO,H, —CH(CH,)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO,H, —CH,C(CH,)
HC(CH,)HSO,H, — CH(CH,CH,)CH,SO,H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CH,H, —CH,S0,H, - CH,C(CH,CH,)
HSO,H, — CH,C(CH,CH,CH,)HSO,H, = —(CHR?*®)
_QSO,R*,  —CHR**QSO.R¥®, - (CHR>%),QSO,R,
—(CHR*®),QSO,R*°, —(CHR?®), 080,R*, —(CHR*®)
,0SO,0H,  —(CHR*®),080,NHOH, - (CHR®)
 OSO,NI,, —(CHR?®), NR**SO,R*°, —(CHR?®), N(C,_
s-alky)HSO,R*°, —(CHR?®),, N(C,_s-alkyl),SO,R>,
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—(CHR?®), NR*80,0H, —(CHR?%),, N(C,s-alkyl)
HSO,0H, —(CHR?9),, N(C,_;-alky]),SO,0H, —(CHR?>9),,
NR*SO,NHOH, —(CHR?®)  N(C, ;-alky)HSO,NHOH,
—(CHR?%),,  N(C,_;-alkyl),SO,NHOH, —(CHR?9)
NR*SO,NH,, —(CHR?®)  N(C,_;-alkyDHSO,NH,,
—(CHR?),, N(C,_;-alkyl),SO,NH,, —(CHR*®), tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C, s-alkyl)-tet-
razol-5-yl, —CH(C, ;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl)-tetrazol-5-yl, —CHR?*®*CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR*®CH(OH)-tetrazol-5-yl, —CHR>SCH(OC, ,
alkyl)-tetrazol 5 yl, —CHR**CH(CH,OC, _;-alkyl)-tetrazol-
5-yl, —CHR?SCH(OH)-tetrazol-5-yl, —CHR?*CH
(CH,OH)-tetrazol-5-yl, —CHR?°CHF-tetrazol-5-yl, —CH
(C,.¢alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR*®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR>®-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH
(CH,OH)CHR?®-tetrazol-5-yl or —CHF CHR>®-tetrazol-5-
yl.

[0701] In another embodiment, the present invention pro-
vides compounds of general formula (I) wherein:

[0702] L is a group selected from hydrogen, phenyl, phe-
nyl-oxy-, phenyl-C, .-alkyl-oxy-, phenyl-C(O)—, phenyl-
C, ¢-alkyl-C(O)—, phenyl-N(R'?)—, five- or six-membered
heterocyclic monoaryl, five- or six-membered heterocyclic
monoaryl-oxy-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-oxy-, five- or six-membered heterocy-
clic monoarylketyl-, five- or six-membered heterocyclic
monoaryl-C, ¢-alkyl-C(O)—, five- or six-membered hetero-
cyclic monoaryl-N(R'?)—, nine- or ten-membered carbocy-
clic bicyclic aryl, nine- or ten-membered carbocyclic bicyclic
aryl-oxy-, nine- or ten-membered carbocyclic bicyclic aryl-
C, _¢-alkyl-oxy-, nine- or ten-membered carbocyclic bicyclic
aryl-C(O)—, nine- or ten-membered carbocyclic bicyclic
aryl-C,_s-alkyl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-N(R**)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C, (-alkyl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C(O)—, nine- or
ten-membered bicyclic heteroaryl-C, 4-alkyl-C(O)—, nine-
or ten-membered bicyclic heteroaryl-N(R'*)—, five-, six-,
seven- or eight-membered cycloalkyl, five- or six-membered
cycloalkyl-oxy-, five-, six-, seven- or eight-membered
cycloalkyl-C, ¢-alkyl-oxy-, five-, six-, seven- or eight-mem-
bered cycloalkyl-C(O)—, five-, six-, seven- or eight-mem-
bered cycloalkyl-C, c-alkyl-C(O)—, five-, six-, seven- or
eight-membered cycloalkyl-N(R'?)—, five-, six-, seven- or
eight-membered heterocyclyl, five-, six-, seven- or eight-
membered heterocyclyl-oxy-, five-, six-, seven-, eight-mem-
bered heterocyclyl-C, ;-alkyl-oxy- or—five-, six-, seven-,
eight-membered heterocyclyl-C, _4-alkyl-N(R'*)—;

[0703] wherein R'? is selected from hydrogen or C, ;-
alkyl; and,
[0704] wherein each of said group, excluding hydrogen, is

optionally substituted;

D is a substituted group selected from carbocyclic aryl, het-
eroaryl, cycloalkyl or heterocyclyl, wherein said group is
substituted with L and is substituted with one, two, three or
four substituents independently selected from optionally sub-
stituted C, -alkyl, optionally substituted C, s-alkenyl,
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optionally substituted C, s-alkynyl, optionally substituted
C,_4~cycloalkyl, optionally substituted C, g-cycloalkenyl,
optionally substituted C;_g-alkoxy, optionally substituted
C, s-alkylthio-, optionally substituted C, ;-cycloalkyla-
lkoxy, optionally substituted C; g-cycloalkylalkylthio-,
optionally substituted C, ¢-cycloalkyloxy, optionally substi-
tuted C,_g-cycloalkylthio, halogen, —NO,, —CF;, —CN,

~NR'R!, _OR°, —SR°, —S(O)R°, —SO,R°
~ NR®SOR'®, —NR°SO,R'®, —SO,NR!°R!®;
~_CONR'R';  _NR°CORY, —OC(O)NR'R'™,

—CH,NR'°R*®, —OC(O)R®, —C(O)R® or —COOR?;
[0705] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0706] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds; Z is a
group selected from isoxazol-3,5-diyl, —C(O)N(R*)—;
wherein said R? is hydrogen or C, _;-alkyl;

[0707] R'isagroup selected from hydrogen, —F or option-
ally substituted C, ;-alkyl;

[0708] E is a group selected from phenyl, five- or six-
membered heteroaryl, nine- or ten-membered bycyclic car-
bocyclic aryl, nine- or ten-membered bycyclic heteroaryl,
C, 1»-alkyl, C, |,-alkenyl, C,_,,-alkynyl, cycloalkyl t-bu-
tylvinylphenyl, (S)-4-t-butylcyclohexenylphenyl, (R)-4-t-
butylcyclohexenylphenyl, 4,4-dimethylcyclohexadienylphe-
nyl, 4,4-dimethylcyclohexenylphenyl, cyclohexenylphenyl,
4.4-diethylcyclohexenylphenyl, 4.4-dipropylcyclohex-
enylphenyl, cis-4-t-butylcyclohexylphenyl, trans-4-t-butyl-
cyclohexylphenyl, 4-t-butylphenylphenyl, or C, g-cycloalk-
enyl; wherein each group is optionally substituted with one to
six groups independently selected from halogen, —CN,
—C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF,, —OCHF,,
—OCH,CF,, —OCF,CHF,, —SCF,, —OR®, —NR'°R'°,
SR®,  —S(O)R°—C(O)NR'’R'°, —OC(O)NR'R'°,
—NR°C(O)R®, —OCH,C(O)NR'’R'"*—C(O)R® or —C(O)
OR®, C,_¢-cycloalkyl, C, ¢-cycloalkenyl, optionally substi-
tuted phenyl or optionally substituted five- or six-membered
heteroaryl; wherein, R® is independently selected from
hydrogen, optionally substituted C, ,-alkyl or optionally sub-
stituted aryl; wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0709] Y is a group selected from —O—, —CR**R*—or
—CF,—; wherein R is hydrogen or C, ;-alkyl and wherein
R*” is hydrogen, C,_;-alkyl, hydroxyl or fluoro;

[0710] X is a group selected from phenylene, heterocyclic
monoarylene, Cs_¢-cycloalkylene or Cs_;-cycloalkenylene;
[0711] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN,
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—_OCF,, —OCHF,, —NO,, —OR?®, C,_.-alkyl, C, ;-alk-
enyl or C,_¢-alkynyl; wherein, R*° is hydrogen or C,_s-alkyl;

[0712] M is a group selected from —NHC(O)—,
—N(CH;)C(O)—, —N(CH,CH;)C(O)—,
—N(CH,CH,CH,)C(0)—, —N(C,_¢-alkyDC(O)—,
—C(O)NH—, —C(O)N(CH;)—, —C(O)N(CH,CH,)—,
—C(O)N(CH,CH,CH;)—, —C(O)N(C,_¢-alkyl)-, —NHS
0)—  —N(CH)S(O),—  —N(CH,CH;)S(0),—,
—N(CH,CH,CH;)S(0),—, —N(C,_¢-alky)S(O),—,
—S(0),NH—, —S(0),N(CH;)—, —S(O),N(CH,CH;)—,
—S(0),N(CH,CH,CH;)—, —S(0),N(C, 4-alkyl)-,
—NHC(S)—, —N(CH;)C(S)—, —N(CH,CH,)C(S)—,

— N(CH,CH,CH,)C(S)—, —N(C,_c-alkyD)C(S)—, —C(S)
NH—, —C(S)N(CH,)—, —C(S)N(CH,CH,)—, —C(S)N
(CH,CH,CH,)—, —C(S)N(C,_g-alkyl)-, —O—, —S— or
—S(0),—;

[0713] T is absentor is a group selected from, —CHR**—
(wherein R*® is —H or C, ;-alkyl), —CHR*°CHR*°*—
(wherein R is —H or C, _s-alkyl),
—CHR?°CHR?*°CHR**— (wherein R*® is —H or C, ;-
alkyl), —CHR*°CHR*°CHR?*°— (wherein R*° is —H or

—CH,, —CH,—, —CHCH,, —CH,CH,CH,
—C(CHy)H—,  —C(CFy)H—, —C(CH,)HCH,
—C(CF)HCH,—, —C(CH)HCH,CH,—, —C(CF,)
HCH,CH,—, —CH,C(CHy)H—, —CH,C(CF,)H—,
—CH,C(CH;)HCH,—, —CH,CH,C(CH,)H, —CH(CH,)
CH(CH;)—, - CH(CH,)CH(CH,)CH,—, —CH(CH,)
CH,CH(CH,)—, —CH,C(CH)HC(CH,)H—, —CH
(CH,CH,)CH,—, —C(CH,CH,)H—, —C(CH,CH,CH,)
H—, —C(CH,CH,CH,)HCH,—, —CH,C(CH,CH,)H—,

—CH,C(CH,CH,CH;)H—, phenylene, five- or six-mem-
bered heterocyclic monoarylene ring, oxazolylene, phe-
nylene, pyridylene or pyrimidinylene;

[0714] A is a group seclected from
—CH,CO,H, —CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH,)HCO,H, —CH,C(CF,)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH;)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO,H, —CH,SO,H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO;H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH,)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH,)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR*%)
LQSO,R*?,  —CHR?*QSO,R*, —(CHR*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?%), 0SO,R**, —(CHR?%)
OSO,0H, —(CHR?%), 0SO,NHOH, —(CHR?9)
LOSO,NH,, —(CHR?®)  NR*SO,R*®, —(CHR??),, N(C,_
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?%),, NR*SO,0H, —(CHR?*%),, N(C,_;-alkyl)
HSO,0H, —(CHR?®), N(C, ;-alky]),SO,OH, —(CHR?®) |

—Co,H—,
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NR*SO,NHOH, —(CHR?®) N(C, ;-alkyDHSO,NHOH,
—(CHR?%),, N(C, ;-alkyl),SO,NHOH, —(CHR?9),
NR*®SO,NH,, —(CHR?®) ~ N(C,_;-alkyDHSO,NH,,
—(CHR?"),, N(C,_;-alkyl),SO,NH,, —(CHR*), tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl)-tetrazol-5-yl, —CHR?*®*CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR?*°CH(OH)-tetrazol-5-yl, —CHR>*°CH(OC, _,-
alkyl)-tetrazol-5-yl, —CHR?**CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH
(CH,OH)-tetrazol-5-yl, —CHR?*°CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR>®-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR*-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR>°-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH
(CH,OH)CHR?%-tetrazol-5-yl or —CHFCHR>®-tetrazol-5-
yl.
[0715] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0716] L is a group selected from hydrogen, phenyl, phe-
nyl-oxy-, phenyl-C, .-alkyl-oxy-, phenyl-C(O)—, phenyl-
C,.s-alkyl-C(O)—, phenyl-N(R'?)—, five- or six-membered
heterocyclic monoaryl, five- or six-membered heterocyclic
monoaryl-oxy-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-oxy-, five- or six-membered heterocy-
clic monoarylketyl-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-C(O)—, five- or six-membered hetero-
cyclic monoaryl-N(R'?)—, nine- or ten-membered carbocy-
clic bicyclic aryl, nine- or ten-membered carbocyclic bicyclic
aryl-oxy-, nine- or ten-membered carbocyclic bicyclic aryl-
C, ¢-alkyl-oxy-, nine- or ten-membered carbocyclic bicyclic
aryl-C(O)—, nine- or ten-membered carbocyclic bicyclic
aryl-C,_s-alkyl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-N(R'?)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C, (-alkyl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C(O)—, nine- or
ten-membered bicyclic heteroaryl-C, -alkyl-C(O)—, nine-
or ten-membered bicyclic heteroaryl-N(R**)—, five-, six-,
seven- or eight-membered cycloalkyl, five- or six-membered
cycloalkyl-oxy-, five-, six-, seven- or eight-membered
cycloalkyl-C, ¢-alkyl-oxy-, five-, six-, seven- or eight-mem-
bered cycloalkyl-C(O)—, five-, six-, seven- or eight-mem-
bered cycloalkyl-C, ¢-alkyl-C(O)—, five-, six-, seven- or
eight-membered cycloalkyl-N(R'?)—, five-, six-, seven- or
eight-membered heterocyclyl, five-, six-, seven- or eight-
membered heterocyclyl-oxy-, five-, six-, seven-, eight-mem-
bered heterocyclyl-C, s-alkyl-oxy- or—five-, six-, seven-,
eight-membered heterocyclyl-C,_¢-alkyl-N(R'*)—;

[0717] wherein R'? is selected from hydrogen or C, ;-
alkyl; and,

[0718] wherein each of said group, excluding hydrogen, is
optionally substituted;

D is a substituted group selected from carbocyclic aryl, het-
eroaryl, cycloalkyl or heterocyclyl, wherein said group is
substituted with L and is substituted with one, two, three or
four substituents independently selected from optionally sub-
stituted C, s-alkyl, optionally substituted C, s-alkenyl,
optionally substituted C, s-alkynyl, optionally substituted
C,_4~cycloalkyl, optionally substituted C, g-cycloalkenyl,
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optionally substituted C; g-alkoxy, optionally substituted
C,_g-alkylthio-, optionally substituted C; g-cycloalkyla-
lkoxy, optionally substituted C; ¢-cycloalkylalkylthio-,
optionally substituted C, _;-cycloalkyloxy, optionally substi-
tuted C,_g-cycloalkylthio, halogen, —NO,, —CN, —CF,

—NR!R! —OR°, —SR°, —S(OR®°, —SO,R®
~ NR°SOR™®, — NR°SO,R'°, — SO,NR'R'™,
~_CONR'R',  _NR°COR', —OC(O)NR'R',

—CH,NR'°R*°, —OC(O)R®, —C(O)R® or —COOR?;
[0719] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C,_s-alkyl or optionally
substituted aryl; and,

[0720] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;

Z is a group selected from isoxazol-3,5-diyl, —C(O)N
(R*)—; wherein said R? is hydrogen or C,_;-alkyl;

[0721] R'isagroup selected from hydrogen, —F or option-
ally substituted C, ;-alkyl;

[0722] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, C,_,,-alkyl, C,_,,-alkenyl, C,_,,-alkynyl,
C,_g-cycloalkyl, C, s-cycloalkenyl or benzyl; wherein each
group is optionally substituted with one to three groups inde-
pendently selected from halogen, —CN, —C, ¢-alkyl, halo-
gen, —CHF,, —CF,, —OCF,, —OCHF,, —OCH,CF,,
—OCF,CHF,, —OR’, —NR'°R'°, optionally substituted
C, g-cycloalkyl, optionally substituted C, g-cycloalkenyl,
optionally substituted phenyl or optionally substituted five-
or six-membered heteroaryl; wherein, R® is independently
selected from hydrogen, optionally substituted C, ,-alkyl or
optionally substituted aryl; wherein each R'° is indepen-
dently selected from hydrogen, optionally substituted C, -
alkyl, optionally substituted aryl or R'°R'° together with the
N to which they are attached form a 3 to 8 membered option-
ally substituted heterocyclic ring; wherein said heterocyclic
ring contains at least one C atom; wherein said heterocyclic
ring optionally contains one or two further heteroatoms inde-
pendently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0723] Y is a group selected from —O—, —CR**R*—or
—CF,—; wherein R?% is hydrogen or C, _,-alkyl and wherein
R?7 is hydrogen, C,_;-alkyl, hydroxyl or fluoro;

[0724] X is a group selected from phenylene, heterocyclic
monoarylene, Cs_¢-cycloalkylene or Cs_¢-cycloalkenylene;
[0725] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,;, —OCHF,, —NO,, —OR?®, C, ;-alkyl, C, ;-alk-
enyl or C alkynyl; wherein, R>° is hydrogen or C,_s-alkyl;
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[0726] M is a group selected from —NHC(O)—,
—N(CH;)C(O)—, —N(CH,CH;)C(O)—,
—N(CH,CH,CH;)C(O)—, —N(C, _¢-alkyDC(O)—,

—C(O)NH—, —C(O)N(CH,)—, —C(O)N(CH,CH,)—,
—C(O)N(CH,CH,CH,)—, —C(O)N(C,_-alkyl)-, —NHS

©), . —N(CH)S(0),, —N(CH,CH,)S(0),
—N(CH,CH,CH)S(),—  —N(C, s-alkyDS(0),—,
—S(0),NH—, —S(0),N(CH;)—, —S(0),N(CH,CH;)—,
—S(0),N(CH,CH,CH,)—, —S(0),N(C,_-alkyl)-,
—NHC(S)— —N(CH,)C(S)—, —N(CH,CH,)C(S)—,

—N(CH,CH,CH;)C(S)—, —N(C,_s-alky)C(S)—, —C(S)
NH—, —C(S)N(CH;)—, —C(S)N(CH,CH,)—, —C(S)N

(CH,CH,CH;)—, —C(S)N(C,_g-alkyl)-, —O—, —S—,
—S(0),—;
[0727] Tisabsentor is a group selected from, —CHR**—

(wherein le° is —H or C, ;-alkyl), —CHR°CHR*°*—
(wherein R* is —H or C,_s-alkyl),
—CHR?*°CHR?*°CHR?*°— (wherein R*° is —H or C, ;-
alkyl), —CHR3*°CHR*°CHR**— (wherein R*° is —H or

—CH,), —CH,—, —CH,CH,, —CH,CH,CH,
—C(CHy)H—, —C(CFy)H—, —C(CH,)HCH,
—C(CF)HCH,—, —C(CH,HCH,CH,—, —C(CF,)
HCH,CH,—, —CH,C(CHy)H—, —CH,C(CFy)H—,
—CH,C(CHy)HCH,—, —CH,CH,C(CH,)H—, —CH
(CH,)CH(CH,)—, = —CH(CH,)CH(CH,)CH,—, —CH
(CH,)CH,CH(CH,)—, —CH,C(CH,)HC(CH,)H—, —CH
(CH,CH;)CH,—, —C(CH,CH,)H—, —C(CH,CH,CH,)
H—, —C(CH,CH,CH,)HCH, —, —CH,C(CH,CH,)H—,

—CH,C(CH,CH,CH;)H—, phenylene five- or six-mem-
bered heterocyclic monoarylene ring, oxazolylene, phe-
nylene, pyridylene, or pyrimidinylene; and

[0728] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, —C(CH,HCO,H, —C(CF,)

HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH,)HCH,CH,CO,H,  —C(CF,)HCH,CH,CO,H,
—CH,C(CH)HCO,H, ~—CH,C(CF,)HCO,H, —CH,C
(CH,)HCH,CO,H, —CH,CH,C(CH,)HCO,H, —CH(CH,)
CH(CH,)CO,H, —CH(CH,)CH(CH,)CH,CO,H, —CH
(CH,)CH,CH(CH,)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, — CH(CH,CH,)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, — CH,C(CH,CH,HCO,H, —CH,C
(CH,CH,CH,)HCO,H, ~S0,H, —CH,SO,H,
—CH,CH,S0,H, —CH,CH,CH,SO,H, —C(CH,)HSO,H,
—C(CF)HSO,H, —C(CH)HCH,SO.H, —C(CF,)
HCH,SO,H,  —C(CH,)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH,)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, — CH(CH,)CH(CH,)SO,H, —CH(CH,)CH(CH,)
CH,SO0,H, —CH(CH,)CH,CH(CH,)SO,H, —CH,C(CH,)
HC(CH,)HSO,H, — CH(CH,CH,)CH,SO,H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CHyH, —CH,S0,H, - CH,C(CH,CH,)
HSO,H, - CH,C(CH,CH,CH,)HSO,H, —(CHR*®)
LQSO,R*®,  —CHR**QSO,R¥,  —(CHR?%),QSO,R,
—(CHR*®),QSO,R*°, —(CHR?®), 080,R*, —(CHR*®)
_0SO,0H,  —(CHR*®) OSO,NHOH, - (CHR?%)
 OSO,NIL,, —(CHR?®),, NR**SO,R*°, —(CHR?®), N(C,_
s-alky)HSO,R®®, —(CHR?®),, = N(C,_,-alkyl),SO,R>,
—(CHR?®),, NR**S0,0H, —(CHR®®)  N(C,-alkyl)
HSO,0H, —(CHR?®),, N(C, _s-alky1),SO,0H, —(CHR>%)
NR*SO,NHOH, —(CHR?®), N(C, ,-alky)HSO,NHOH,
—(CHR?®),,  N(C, ;-alkyl),SO,NHOH, - (CHR?®),,
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NR*SO,NH,, —(CHR?*®) N(C,;-alkyDHSO,NH,,
—(CHR?%),, N(C,_;-alky1),SO,NH,, —(CHR?>®), tetrazol-
5-yl, -tetrazol-5-yl, —CHR?®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C, ;-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,.¢-alkyl)-tetrazol-5-yl, —CHR?*®CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR?*°CH(OH)-tetrazol-5-yl, —CHR>*°CH(OC, -
alkyl)-tetrazol-5-yl, —CHR?*CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR>*°CH
(CH,OH)-tetrazol-5-yl, CHR**CHF-tetrazol-5-yl, CH(C, -
alkyl) CHR?S-tetrazol-5-yl, CH(C,_,-alkyl) CHR>-tetrazol-
5-yl, CH(OH)CHR*®-tetrazol-5-yl, CH(OC, _;-alkyl)
CHR?®-tetrazol-5-yl, CH(CH,OC, ,-alkyl) CHR>®-tetrazol-
5-yl, CH(OH)CHR?*S-tetrazol-5-yl, CH(CH,OH)CHR>®-tet-
razol-5-yl or CHFCHR?®-tetrazol-5-yl.

[0729] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0730] L is a group selected from hydrogen, phenyl, phe-
nyl-oxy-, phenyl-C, c-alkyl-oxy-, -phenyl-C(O)—, phenyl-
C, s-alkyl-C(O)—, phenyl-N(R'*)—, five- or six-membered
heterocyclic monoaryl, five- or six-membered heterocyclic
monoaryl-oxy-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-oxy-, five- or six-membered heterocy-
clic monoarylketyl-, five- or six-membered heterocyclic
monoaryl-C, _¢-alkyl-C(O)—, five- or six-membered hetero-
cyclic monoaryl-N(R*?)—, nine- or ten-membered carbocy-
clic bicyclic aryl, nine- or ten-membered carbocyclic bicyclic
aryl-oxy-, nine- or ten-membered carbocyclic bicyclic aryl-
C, _¢-alkyl-oxy-, nine- or ten-membered carbocyclic bicyclic
aryl-C(O)—, nine- or ten-membered carbocyclic bicyclic
aryl-C,_s-alkyl-C(O)—, nine- or ten-membered carbocyclic
bicyclic aryl-N(R'*)—, nine- or ten-membered bicyclic het-
eroaryl, nine- or ten-membered bicyclic heteroaryl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C,_s-alkyl-oxy-,
nine- or ten-membered bicyclic heteroaryl-C(O)—, nine- or
ten-membered bicyclic heteroaryl-C, 4-alkyl-C(O)—, nine-
or ten-membered bicyclic heteroaryl-N(R**)—, five-, six-,
seven- or eight-membered cycloalkyl, five- or six-membered
cycloalkyl-oxy-, five-, six-, seven- or eight-membered
cycloalkyl-C, (-alkyl-oxy-, five-, six-, seven- or eight-mem-
bered cycloalkyl-C(O)—, five-, six-, seven- or eight-mem-
bered cycloalkyl-C, c-alkyl-C(O)—, five-, six-, seven- or
eight-membered cycloalkyl-N(R*?)—, five-, six-, seven- or
eight-membered heterocyclyl, five-, six-, seven- or eight-
membered heterocyclyl-oxy-, five-, six-, seven-, eight-mem-
bered heterocyclyl-C, _s-alkyl-oxy- or—five-, six-, seven-,
eight-membered heterocyclyl-C,_,-alkyl-N(R'*)—;

[0731] wherein L, excluding hydrogen, is substituted with
one, two or three groups selected from halogen, hydroxy,
amido, optionally substituted C, s-alkyl, optionally substi-
tuted C, s-alkenyl, optionally substituted C, ¢-alkynyl,
optionally substituted C;_¢-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, g-alkoxy,
optionally substituted C,_;-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; ¢-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, —NR'"’R'®, —OR®, —SR®, —S(O)R®,
—S0,R%, —NR’SOR', —NR’SO,R'°, —SO,NR*°R*?,
—CONR'R', —NR'COR', —OC(O)NR'"R',
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CH,NR'’R'®, —OC(O)R®, —C(O)R® or —COOR?®, phenyl,
phenyl-oxy-, phenyl-C, s-alkyl-oxy-,

[0732] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl;

[0733] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0734] wherein, R® is independently selected from hydro-

gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl; and,

[0735] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0736] D is a substituted group selected from carbocyclic
aryl, heteroaryl, cycloalkyl or heterocyclyl, wherein said
group is substituted with L and is substituted with one, two,
three or four substituents independently selected from option-
ally substituted C,_,-alkyl, optionally substituted C,_,-alk-
enyl or optionally substituted C,_¢-alkynyl, optionally substi-
tuted C alkoxy-, optionally substituted C, ¢ -cycloalkyl,
optionally substituted C, g-cycloalkenyl, optionally substi-
tuted C; 4-cycloalkyloxy, optionally substituted C; s -cy-
cloalkylthio, halogen, —CF,, —NO,, —NR'’R'°*—SR°—
NRSOR'®, —SO,NR'"R', CONR'R'®, OC(O)NR'’R'®,
CH,NR'°R*® or —C(O)R?;

[0737] wherein said heterocyclyl or heteroaryl indepen-
dently contain one, two, three or four heteroatoms indepen-
dently selected from nitrogen, oxygen and sulfur;

[0738] wherein R® is aralkyl, C, ,-alkyl or aryl, each
optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN,—OR?,
—SR* or —NR*SOR*?;

[0739] wherein each R'° is independently selected from
hydrogen, optionally substituted C alkyl, optionally substi-
tuted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0740] wherein R is selected from C, ;-alkyl optionally
substituted with one or more halogens, up to and including
perhalo; and,

[0741] wherein said C, _,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CFj,,
—OCHF,, —OCF,, —NO,, —OR® or C, s-alkyl;

[0742] Z is a group selected from isoxazol-3,5-diyl
(wherein D is attached at position 5 of said isoxazol-3,5-diyl),
isoxazol-3,5-diyl wherein, D is attached at position 3 of said
isoxazol-3,5-diyl, —C(O)NH—, —C(O)NCH;—, —C(O)
NCH,CH;— or —C(O)NCH,CH,CH;—;

[0743] R' is a group selected from —H, —CHs,,
—CH,CH,;, —CH,CH,CH;, cyclopropyl, —CFj,
—CH,CF; or —F;

[0744] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
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enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-,  phenyl-C, ;-alkenyl-,  phenyl-C, -
alkynyl-, heteroaryl-C, s-alkenyl-, heteroaryl-C, -alkynyl-
phenyl-, C, ;-alkenyl-phenyl-, C, ;-alkynyl-heteroaryl-,
C, ¢-alkenyl-, C, s-alkynyl-heteroaryl-, or benzyl, each
optionally substituted; wherein each of said heteroaryl is a
five- or six-membered heteroaryl; wherein said group is sub-
stituted with one to six substituents independently selected
from —C, s-alkyl, halogen, —CHF,, —CF;, —OCF,,
—OCHF,, —OCH,CF,, —OCF,CHF,, —SCF,, —OR”,
—NR'°R*®, —SR®, —S(O)R°, —S(0O),R°, —C(0O)
NR'°R'®, —OC(O)NR'’R'®, —NR°C(O)R®, —OCH,C(O)
NR!°R'°, —C(O)R® or —C(0)OR®; wherein, R® is indepen-
dently selected from hydrogen, optionally substituted C, -
alkyl or optionally substituted aryl; each R'® is independently
selected from hydrogen, optionally substituted C, (-alkyl,
optionally substituted aryl or R1°R*® together with the N to
which they are attached form a 3 to 8 membered optionally
substituted heterocyclic ring; wherein said heterocyclic ring
contains at least one C atom; wherein said heterocyclic ring
optionally contains one or two further heteroatoms indepen-
dently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0745] Y is a group selected from —O— or —CR*°R*"—,;
wherein, R*” is hydrogen or C,_;-alkyl;

[0746] X is a group selected from a phenylene, five- or
six-membered heterocyclic monoarylene, C,_s-cycloalky-
lene or C4_g-cycloalkenylene;

[0747] wherein X optionally substituted with one or two
groups independently selected from halogen, —CN, —CF,,
—OCF,, —OCHF,, —OCH,CF,, —NO,, —OH, —OCHj,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, Cs-alkenyl, Cg-alkenyl, C,-alkynyl, C,-alkynyl,
C;-alkynyl, C,-alkynyl or Cs-alkynyl Cg-alkynyl;

[0748] M is a group selected from —NHC(O)—, —C(O)
NH—, —O0—, —S—, —S(0),—;

[0749] T 1is absent or is a group selected from
—CHR?*°CHR?*°CHR**— (wherein R*® is —H or —CH,),
—CH,—,—CH,CH,—, —CH,CH,CH,—, —C(CH;)H—,
T is —C(CF;)H—, —C(CH;)HCH,—, T is —C(CF,)
HCH,—, —C(CH;)HCH,CH,—, —C(CF;)HCH,CH,—,
—CH,C(CH;)H—,  CH,C(CF,)H—,  —CH,C(CH,)
HCH,—, —CH,CH,C(CH;)H—, —CH(CH;)CH(CH;)—,
—CH(CH,)CH(CH,)CH,—, —CH(CH,)CH,CH(CH,)—

—CH,C(CH;)HC(CH,)H—, —CH(CH,CH,)CH,—,
—C(CH,CH;)H—, —C(CH,CH,CH;)H—,
—C(CH,CH,CH,)HCH,—, —CH,C(CH,CH;)H—,
—CH,C(CH,CH,CH;)H—,  oxazolylene, phenylene,

pyridylene or pyrimidinylene; and

[0750] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
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(CH,)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, @ —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO,H, @ —C(CH,)HCH,SO;H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,)CH(CH,)SO,H, —CH(CH,)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH,)HSO,H, —(CHR?%)
LQSO,R*, —CHR?QSO,R*,  —(CHR?*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?*%), 0SO,R*°, —(CHR?%)
~OSO,0H, —(CHR??), OSO,NHOH, —(CHR?®%)
LOSO,NH,, —(CHR?*%)  NR**SO,R**, —(CHR?%),, N(C,.
s-alky)HSO,R*?, —(CHR?%),  N(C,_;-alkyl),SO,R*,
—(CHR?®),, NR**80,0H, —(CHR?*%),, N(C,;-alkyl)
HSO,0H, —(CHR?*%) N(C,_;-alkyl),SO,0H, —(CHR>°)
NR*SO,NHOH, —(CHR*®)  N(C,_ ;-alkyDHSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, = —(CHR?*%),
NR*SO,NH,, —(CHR?%),, N(C, ;-alky)HSO,NH,,
—(CHR?%),, N(C,_;-alky1),SO,NH,, —(CHR?>%) , tetrazol-
5-yl, -tetrazol-5-yl, —CHR?%-tetrazol-5-yl, —(CHR?>?), tet-
razol-5-yl, —(CHR?>®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C, j-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, _;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_s-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _;-alkyl)-tetrazol-
5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH(OC, _,-
alkyl)-tetrazol-5-yl, —CHR?**CH(CH,0C,_;-alkyl)-
tetrazol-5-yl, —CHR3SCH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?*°CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?®-tetrazol-5-yl, —CH(C, _;-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR?%-tetrazol-5-yl, —CH(OC, ;-
alkyl) CHR*-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR?%-tetrazol-5-yl or —CHFCHR>®-tetrazol-5-
yl.

[0751] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0752] L is a first group selected from hydrogen, phenyl,
phenyl-oxy-, phenyl-C, .-alkyl-oxy-, phenyl-C(O)—, phe-
nyl-C,_,-alkyl-C(O)—, phenyl-N(R'*)—, indenyl, five- or
six-membered heterocyclic monoaryl, five- or six-membered
heterocyclic monoaryl-oxy-, five- or six-membered hetero-
cyclic monoaryl-C,_s-alkyl-oxy-, five- or six-membered het-
erocyclic monoarylketyl-, five-, six-membered heterocyclic
monoaryl-C,; _¢-alkyl-C(O)— or five- or six-membered het-
erocyclic monoaryl-N(R'?)—, nine- or ten-membered bicy-
clic heteroaryl, nine- or ten-membered bicyclic heteroaryl-
0Xy-, hine- or ten-membered bicyclic heteroaryl-C, _s-alkyl-
OXy-;

[0753] wherein said first group is substituted with a second
group —(CR''R') —O—(CR"R'") —O— to form a third
group; wherein said —(CR''R*")_—O—(CR*'R™")—O—
is attached at two adjacent positions on D to form a 5- or
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6-membered ring; wherein ais 0 or 1; wherein c is 1 or 2; and
wherein each R'! is independently selected from hydrogen,
C, ¢-alkyl or fluoro;

[0754] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C, ¢-alkyl, optionally
substituted C,_¢-alkenyl, optionally substituted C,_-alkenyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C,s-cycloalkenyl, optionally substituted C,  -alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; 4-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, —NR'°R*®, —OR® SR®, —S(O)R’,
—80,R%, —NR?SOR'®, —NR’SO,R'®, —SO,NR'"R'"—
CONR!R'°, —NR°COR'°, OC(O)NR™R*,
—CH,NR'"’R'®, —OC(O)R®, —C(O)R’ or —COOR?;

[0755] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0756] wherein, R® is independently selected from hydro-

gen, optionally substituted aralkyl, C,_s-alkyl or optionally
substituted aryl; and,

[0757] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0758] Dis a substituted first group selected from phenyl or
heteroaryl; wherein said first group is substituted with L and
is further substituted with a second group —(CR''R'),—
O—(CR"R'")—O— to form a third group; wherein said
—(CR"R!"),—O—(CRMR')_—O— is attached at two
adjacent positions on D to form a 5- or 6-membered ring;
wherein a is 0 or 1; wherein ¢ is 1 or 2; and wherein each R!!
is independently selected from hydrogen, C, s-alkyl or
fluoro;

[0759] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C, ;-alkyl, optionally
substituted C,_g-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, c-alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; 4-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C; g-cycloalkylthio, halogen,
—NO,, —CN, —NR'YR'®, —OR®, —SR®, —S(O)R®,
—8S0,R?%, —NR"SOR', —NR’SO,R'®, —SO,NR'’R'®,
—CONR!R'®, —NR°COR'°, —OC(O)NRR*,
—CH,NR'"’R'®, —OC(O)R®, —C(O)R’ or —COOR?;
[0760] wherein, R is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0761] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
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from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0762] Z is a group selected from isoxazol-3,5-diyl
(wherein D is attached at position 5 of said isoxazol-3,5-diyl),
isoxazol-3,5-diyl (wherein D is attached at position 3 of said
isoxazol-3,5-diyl), —C(O)NH—, —C(O)NCH,—, —C(O)
NCH,CH;— or —C(O)NCH,CH,CH;—;

[0763] R' is a group selected from —H, —CHj,,
—CH,CH;, —CH,CH,CH,, cyclopropyl, —CF;,
—CH,CF; or —F;

[0764] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, biphenyl, naphthyl,
benzothiophenyl, benzoisoxazolyl, pyridyl, pyrimidinyl,
cyclohexenyl, isoxazolyl, C;-Cg-cycloalkyl-alkyl-, alkyl, or
benzyl; wherein said group is substituted with one to six
substituents independently selected from C, s-alkyl, C; -
cycloalkyl, C;-Cy-cycloalkyl-C,-Cq-alkyl-, Cs_(-cycloalk-
enyl, phenyl, halogen, —CHF,, —CF;, —OCF;, —OCHF,,
—OCH,CF,, —OCF,CHF,, —SCF,, —OR®, —NR!°R*?,
—SR?, —8(0O)R®, —S(0),R®, —C(O)NR'’R'®, —OC(O)
NR!°R!°,—NR’C(O)R®,—OCH,C(O)NR'°R*®, —C(O)R’
or —C(O)OR?; wherein, R® is independently selected from
hydrogen, optionally substituted C,_s-alkyl or optionally sub-
stituted aryl; each R'° is independently selected from hydro-
gen, optionally substituted C, ¢-alkyl, optionally substituted
aryl or R'°R*° together with the N to which they are attached
form a 3 to 8 membered optionally substituted heterocyclic
ring optionally containing one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur, and
optionally containing 0, 1 or 2 double bonds;

[0765] Y is a group selected from —O— or —CR*°R*"—;
wherein, R* is hydrogen or C, ;-alkyl;

[0766] X is a group selected from a phenylene, five- or
six-membered heterocyclic monoarylene, C, -cycloalky-
lene or C4_g-cycloalkenylene;

[0767] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF;, —NO,, —OH, —OCHj,
—OCH,CH,, —OCH,CH,CH,, —CH,;, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, Cs-alkenyl, Cg-alkenyl, C,-alkynyl, C,-alkynyl,
C;-alkynyl, C,-alkynyl, Cs-alkynyl or Cg-alkynyl;

[0768] M is a group selected from —NHC(O)—, —C(O)
NH—, —O—, —S—or —S8(0),—;

[0769] T is absent, or is a group sclected from
—CHR?*°CHR?*°CHR?*°— (wherein R*® is —H or —CH,),
—CH,—,—CH,CH,—,—CH,CH,CH,—,—C(CH;)H—,

—C(CF)H—, —C(CHy)HCH,—, - C(CF,)HCH,
—C(CH,)HCH,CH,—, —C(CF,)HCH,CH,—, —CH,C
(CHy)H—, —CH,C(CFy)H—, —CH,C(CH,)HCH,
—CH,CH,C(CH)H—, —CH(CH,)CH(CH,)—, —CH
(CH,)CH(CH,)CH,—, —CH(CH,)CH,CH(CH,)—,
—CH,C(CH;)HC(CH,)H—, — CH(CH,CH,)CH,—,
—C(CH,CH)H—, —C(CH,CH,CH,)H—,
—C(CH,CH,CH,)HCH,—, —CH,C(CH,CH,)H—,
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—CH,C(CH,CH,CH;)H—,  oxazolylene,
pyridylene or pyrimidinylene; and

[0770] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF,)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH;)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH,)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,)CH(CH,)SO,H, —CH(CH,)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH;)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH,)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH,)HSO,H, —(CHR>®)
LQSO,R*, —CHR?QSO,R*, —(CHR?*%),QSO,R*,
—(CHR?*%),QSO,R*°, —(CHR?%), OSO,R**, —(CHR?%)
~OSO,0H, —(CHR?%), 0OSO,NHOH, —(CHR?®)
LOSO,NH,, —(CHR?®)  NR*SO,R*®, —(CHR??),, N(C,_
s-alky)HSO,R*?, —(CHR?%),, N(C, ;-alkyl),SO,R*,
—(CHR?®),, NR**80,0H, —(CHR?®),, N(C,_-alkyl)
HSO,0H, —(CHR?*%) N(C,_,-alkyl),SO,0H, —(CHR>®),
NR*SO,NHOH, —(CHR?*®)  N(C, ;-alky)HSO,NHOH,
—(CHR?%),,  N(C,_;-alkyl),SO,NHOH, —(CHR?9)
NR*SO,NH,, —(CHR?®)  N(C,_;-alkyDHSO,NH,,
—(CHR?9),, N(C,_;-alkyl),SO,NH., —(CHR36)q tetrazol-
5-yl, -tetrazol-5-yl, —CHR>%-tetrazol-5-yl, —(CHR?>S), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C, s-alkyl)-tet-
razol-5-yl, —CH(C, ;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,.¢-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR>**CH(OC, ;-
alkyl)-tetrazol-5-yl, —CHR?*’CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR3*CH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?%CHF-tetrazol-5-yl, —CH
(C,.¢alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR*®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR>®-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR?®-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0771] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0772] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, thiophenyl-oxy-, phe-
nyl-oxy-, pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-
oxy-, benzothiophenyl-oxy-, benzimidazolyl-oxy-, furanyl-
oxy-, thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-

phenylene,
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NR')—,  pyridylNR'*)—,  pyrimidinyl-N(R**)—,
benzofuranyl-N(R'?)—, benzothiophenyl-N(R'?)—, benz-
imidazolyl-N(R'*)—, benzoxazolyl-N(R'*)—, Cs-cy-
cloalkyloxy, C,-cycloalkyloxy, Cs-cycloalkyloxy, Cg-cy-
cloalkyloxy, C,-cycloalkyloxy, Cg-cycloalkyloxy,
C,-cycloalkenyloxy, Cs-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-cycloalkenyloxy, Cg-cycloalkenyloxy, C;-cy-
cloalkyl-N(R'*)—, C,-cycloalkyl-N(R**)—, C,-cycloalkyl-

NR'?)—, Cscycloalkyl-N(R*?)—,  C,-cycloalkyl-N
R"™*)—,  Cy-cycloalkyl-N(R'?)—,  C,-cycloalkenyl-N
(R'?)—, Cs-cycloalkenyl-N(R'?)—, Cg-cycloalkenyl-N
(R1 2)—, C7-cycloalkenyl-N(R1 2)—, Cg-cycloalkenyl-N

(R'?)—, C,-cycloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C;-cycloalkyl-C;-alkoxy, C;-cycloalkyl-C,-alkoxy, C;-cy-
cloalkyl-Cs-alkoxy,  Cs-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C,-alkoxy, = C,-cycloalkyl-C,-alkoxy,  C,-cy-
cloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C,-alkoxy, C,-cycloalkyl-C,-alkoxy, Cs-cy-
cloalkyl-C,-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-C;-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-Cs-alkoxy, C,-cycloalkyl-Cg-alkoxy,
Cg-cycloalkyl-C, -alkoxy, Cg-cycloalkyl-C,-alkoxy, Cg-cy-
cloalkyl-C;-alkoxy, = Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-Cs-alkoxy,  Cg-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-Cs-alkoxy,  C,-cycloalkyl-Cs-alkoxy,  Cg-cy-
cloalkyl-C,-alkoxy,  Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-C;-alkoxy, Cygs-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-Cs-alkoxy, Cg-cycloalkyl-Cg-alkoxy, C,-cy-
cloalkenyloxy, Cs-cycloalkenyloxy, Cg-cycloalkenyloxy,
C,-cycloalkenyloxy, C,-cycloalkenyloxy, C,-cycloalkenyl-
C,-alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C5-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
alkoxy, C,-cycloalkenyl-Cg4-alkoxy, Cs-cycloalkenyl-C,-
alkoxy, Cs-cycloalkenyl-C,-alkoxy, Cs-cycloalkenyl-C;-
alkoxy, Cs-cycloalkenyl-C,-alkoxy, Cs-cycloalkenyl-Cs-
alkoxy, Cs-cycloalkenyl-Cg-alkoxy, Cg-cycloalkenyl-C, -
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-
alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-cycloalkenyl-C,-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C;-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
alkoxy, C,-cycloalkenyl-C4-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C;-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-
alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-alkoxy, C,-alkoxy,
C;-alkoxy, C,-alkoxy, Cs-alkoxy or Cg-alkoxy;

[0773]
alkyl;
[0774] wherein L, excluding hydrogen, is optionally sub-
stituted with one, two or three groups selected from halogen,
hydroxy, amido, optionally substituted C, ¢-alkyl, optionally
substituted C,_s-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_¢-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, g-alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; ,-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C; g-cycloalkylthio, halogen,
—NO,, —CN, —NR'°R'®, —OR®, —SR®, —S(O)R®,
—S0,R?, —NR’SOR'?, —NR"SO,R'®, —SO,NR'°R'®,
—CONR!“R*®, —NR°COR!'°, —OC(O)NR'R*,
—CH,NR'"R'", —OC(O)R®, —C(O)R® or —COOR?;

wherein R'? is selected from hydrogen or C, ;-
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[0775] wherein said C,_,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR® or C,_;-alkyl;

[0776] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0777] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0778] D is a substituted group selected from phenyl or
heteroaryl;

[0779] wherein said group is substituted with IL and further
substituted with one, two, three or four substituents indepen-
dently selected from halogen, —CN, —OR®, —SR®. —C(O)
R®, —C,_,-alkyl, —C,_,-alkenyl, —C,_,-alkynyl, —C, -
alkoxy-, —CH,CN, —CHF,, —CF;, —CH,CF;, —C, ¢-
alkyl-CF;, —C, _;-perfluoroalkyl, —OCF;, —OCH,CF;,
—0—C,_4-alkyl-CF,, —OC,_;-perfluoroalkyl, —CH,OR”,
—CH,NR’R'°, —CH,CONR®R'° or —OCH,CONR’R'®;
[0780] wherein said heteroaryl contains one or two heteroa-
toms independently selected from nitrogen, oxygen or sulfur;
[0781] wherein R is selected from aralkyl, C, ¢-alkyl or
aryl, each optionally substituted with halogen, —CN,
—0—C, j-alkyl or —S—C, ;-alkyl; wherein said C, ;-
alkyl of —O—C, ;-alkyl or —S—C, ;-alkyl is optionally
substituted with one or more halogens, up to and including
perhalo; and,

[0782] wherein R'° is selected from hydrogen, optionally
substituted C,_s-alkyl or optionally substituted aryl;

[0783] Z is a group selected from isoxazol-3,5-diyl
(wherein D is attached at position 5 of said isoxazol-3,5-diyl),
isoxazol-3,5-diyl (wherein D is attached at position 3 of said
isoxazol-3,5-diyl), —C(O)NH—, —C(O)NCH,—, —C(O)
NCH,CH,— or —C(O)NCH,CH,CH,—;

[0784] R'is a group selected from H, —CH,, or —F;
[0785] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
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nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0786] wherein E is optionally substituted with one to six
groups independently selected from halogen, —CN, —C, -
alkyl, halogen, —CHF,, —CF;, —OCF;, —OCHF,,
—OCH,CF,, —OCF,CHF,, —SCF;, —OR®, NR'’R'°,
—SR?, —S(0)R®?, —S(0),R®, —C(O)NR'°R*°, —OC(0)
NR'PR'®, —NR°C(O)R®, —OCH,C(O)NR'’R'®, —C(O)R®
or —C(0)OR®, C, ¢-cycloalkyl, C, .-cycloalkenyl, option-
ally substituted phenyl or optionally substituted five- or six-
membered heteroaryl; wherein, R® is independently selected
from hydrogen, optionally substituted C, c-alkyl or option-
ally substituted aryl; wherein each R'° is independently
selected from hydrogen, optionally substituted C, (-alkyl,
optionally substituted aryl or R'°R*° together with the N to
which they are attached form a 3 to 8 membered optionally
substituted heterocyclic ring; wherein said heterocyclic ring
contains at least one C atom; wherein said heterocyclic ring
optionally contains one or two further heteroatoms indepen-
dently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0787] Y isagroup selected from —O—, —CH,—, —CH
(CH;)—, CH(CH,CH;)—, CH(CH(CH,),, —C(CH;)>—,
—C(CH,)(CH, CH;)—, —C(CH, CH,)(CH, CH,)—,
—CF,—, —CHF—, —CH(CF;)—, —CH(OH)—,
—C(CH;)(OH)— or —C(CF;)(CH;)—;

[0788] X is a group selected from phenylene, five- or six-
membered heterocyclic monoarylene, C,_g-cycloalkylene or
C,_g-cycloalkenylene;

[0789] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCHs,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C;-alkyl,
C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, Cs-alkenyl, C;-alkenyl;

[0790] M is a group selected from —NHC(O)—, —C(O)
NH—, —O0—, —S— or —S(0),—;

[0791] T is absent: and

[0792] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)

HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
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—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH,;)CO,H, —CH(CH;)CH(CH,)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH;)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO,H, —CH,SO,H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO,H, @ —C(CH,)HCH,SO;H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH,)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH,)CH,SO;H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR?*%)
LQSO,R*, —CHR?QSO,R*, —(CHR?*%),QSO,R*,
—(CHR?%),080,R*’, —(CHR?%), 0SO,R**, —(CHR?%)
OSO,0H, —(CHR?%), 0SO,NHOH, —(CHR?9)
LOSO,NH,, —(CHR?®)  NR*SO,R*®, —(CHR??),, N(C,_
s-alky)HSO,R*?, —(CHR?%),  N(C, ;-alkyl),SO,R*,
—(CHR?®),, NR**80,0H, —(CHR?%),, N(C,_-alkyl)
HSO,0H, —(CHR?®), N(C, ;-alkyl),SO,0OH, —(CHR?®) |
NR*SO,NHOH, —(CHR?9),, N(C,_;-alkyl)HSO,NHOH,
—(CHR?®), N(C, ;-alkyl),SO,NHOH, —(CHR?%),
NR*SO,NH,, —(CHR?*%), ~ N(C,_,-alky)HSO,NH,,
—(CHR?9),, N(C,_;-alkyl),SO,NH., —(CHR36)q tetrazol-
5-yl, -tetrazol-5-yl, —CHR?®-tetrazol-5-yl, —(CHR?>?), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C, s-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,.s-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR>**CH(OC, ;-
alkyl)-tetrazol-5-yl, —CHR?*’CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH
(CH,OH)-tetrazol-5-yl, —CHR?*SCHF-tetrazol-5-yl, —CH
(C,.¢-alkyl) CHR?®-tetrazol-5-yl, —CH(C, _,-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR>*®-tetrazol-5-yl, —CH(OC, ,-
alkyl) CHR>®-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR?®-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0793] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0794] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, thiophenyl-oxy-, phe-
nyl-oxy-, pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-
oxy-, benzothiophenyl-oxy-, benzimidazolyl-oxy-, furanyl-
oxy-, thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-
NR™)—,  pyridylNR'*)—,  pyrimidinyl-N(R**)—,
benzofuranyl-N(R'?)—, benzothiophenyl-N(R'?)—, benz-
imidazolyl-N(R'*)—,  benzoxazolyl-NR'*)—, Cs-cy-
cloalkyloxy, C,-cycloalkyloxy, Cs-cycloalkyloxy, Cg-cy-
cloalkyloxy, C,-cycloalkyloxy, Cs-cycloalkyloxy,
C,-cycloalkenyloxy, Cs-cycloalkenyloxy, Cg-cycloalkeny-
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loxy, C,-cycloalkenyloxy, Cg-cycloalkenyloxy, C;-cy-
cloalkyl-N(R'?)—, C,-cycloalkyl-N(R*?)—, C-cycloalkyl-

NR"™)—, Cs-cycloalkyl-N(R'%)—, C,-cycloalkyl-N
(R'»)—,  Cy-cycloalkyl-N(R'?)—,  C,-cycloalkenyl-N
(R'?)—, Cs-cycloalkenyl-N(R'?)—, Cg-cycloalkenyl-N
(R'*)—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N

(R'*)—, C,-cycloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C;-cycloalkyl-C;-alkoxy, C;-cycloalkyl-C,-alkoxy, C;-cy-
cloalkyl-Cs-alkoxy,  Cs-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C,-alkoxy, = C,-cycloalkyl-C,-alkoxy,  C,-cy-
cloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C;-alkoxy, C,-cycloalkyl-Cg-alkoxy, Cs-cy-
cloalkyl-C,-alkoxy, = Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-C;-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-Cs-alkoxy, C,-cycloalkyl-Cg-alkoxy,
C,-cycloalkyl-C, -alkoxy, Cg-cycloalkyl-C,-alkoxy, Cg-cy-
cloalkyl-C;-alkoxy,  Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-Cs-alkoxy,  Cg-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-Cs-alkoxy,  C,-cycloalkyl-Cs-alkoxy,  Cg-cy-
cloalkyl-C,-alkoxy, = Cg-cycloalkyl-C,-alkoxy,  C,-cy-
cloalkyl-C;-alkoxy, Cyg-cycloalkyl-C,-alkoxy,
Cg-cycloalkyl-Cs-alkoxy, Cg-cycloalkyl-Cg-alkoxy, C,-cy-
cloalkenyloxy, Cs-cycloalkenyloxy, Cg-cycloalkenyloxy,
C,-cycloalkenyloxy, Cg-cycloalkenyloxy, C,-cycloalkenyl-
C, -alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C,-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
alkoxy, C,-cycloalkenyl-C4-alkoxy, Cs-cycloalkenyl-C,-
alkoxy, C cycloalkenyl-C,-alkoxy, Cs-cycloalkenyl-C;-
alkoxy, Cs-cycloalkenyl-C,-alkoxy, C cycloalkenyl-Cs-
alkoxy, Cs-cycloalkenyl-Cg-alkoxy, Cg-cycloalkenyl-C, -
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C;-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-
alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-cycloalkenyl-C,-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C,-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
alkoxy, C,-cycloalkenyl-Cg4-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C;-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-
alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-alkoxy, C,-alkoxy,
C;-alkoxy, C,-alkoxy, Cs-alkoxy or Cg-alkoxy;

[0795]
alkyl;
[0796] wherein L, excluding hydrogen, is optionally sub-
stituted with one, two or three groups selected from halogen,
hydroxy, amido, optionally substituted C, ¢-alkyl, optionally
substituted C,_s-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_4-cycloalkyl, optionally substituted
C, g-cycloalkenyl, optionally substituted C, g-alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; ,-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C; g-cycloalkylthio, halogen,
—NO,, —CN, —NR'°R'®, —OR®, —SR®, —S(O)R®,
—S0,R?, —NR’SOR'?, —NR"SO,R'®, —SO,NR'°R'®,
—CONR'R™®, —NR°COR'°, —OC(O)NR'R'®,
—CH,NR'"R'", —OC(O)R®, —C(O)R® or —COOR?;
[0797] wherein said C, _,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-

ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR® or C, s-alkyl;

wherein R'? is selected from hydrogen or C ;-
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[0798] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0799] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0800] D is a substituted group selected from phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered, carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl;

[0801] wherein said group is substituted with L and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from optionally substituted C,_s-alkyl,
optionally substituted C, s-alkenyl, optionally substituted
C,_¢-alkynyl, optionally substituted C;_,-cycloalkyl, option-
ally substituted C, s-cycloalkenyl, optionally substituted
C,_g-alkoxy, optionally substituted C;_g-alkylthio-, option-
ally substituted C;_g-cycloalkylalkoxy, optionally substituted
C, s-cycloalkylalkylthio-, optionally substituted C; ,-cy-
cloalkyloxy, optionally substituted C;_g-cycloalkylthio, halo-
gen, —NO,, —CF,, —CN, —N*°R!°, —OR®, —SR?,
—S(O)R®°, —SO,R?, —NR°SOR'’, —NR°SO,R',
—SO,NR'R!°, —CONR!R!’, —NR°COR'’, —0OC(0)
NR'°R'®, —CH,NR'"’R'®, —OC(O)R’, —C(O)R® or
—COOR?;

[0802] wherein, R is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0803] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0804] Z is a group selected from isoxazol-3,5-diyl
(wherein D is attached at position 5 of said isoxazol-3,5-diyl),
isoxazol-3,5-diyl (wherein D is attached at position 3 of said
isoxazol-3,5-diyl), —C(O)NH—. —C(O)NCH,—, —C(O)
NCH,CH;— or —C(O)NCH,CH,CH;—;

[0805] R'is a group selected from H, —CH,, or F;

[0806] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-phenyl-, trifluorometh-
oxy-phenyl-,  trifluorometh-thio-phenyl-,  halophenyl-,
biphenyl-, cyclopropyl-phenyl-, cyclopropyl-propyl-phe-
nyl-, t-butyl-phenyl-, cyclopentenyl-phenyl-, cyclohexyl-
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phenyl-, propenyl-phenyl-, cyclohexenyl-phenyl-, 3,3-dim-
ethyl-but-1-enyl-phenyl-, 4,4-dimethyl-pent-1-enyl-phenyl-,
4.4-dimethyl-pent-2-enyl-phenyl-, n-hexyl-phenyl-, n-hex-
enyl-phenyl-, 3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-
isoxazol-4-yl-phenyl-, 4-t-butyl-cyclohexen-1-yl-phenyl- or
5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl-;

[0807] Y isagroup selected from —O—, —CH,—, —CH
(CH;)—, —CH(CH,CH;)—, —CH(CH(CH,),, —C(CH,)
+— —C(CH,)(CH, CH,)—, —C(CH, CH,)(CH, CH,)—,
—CF,—, —CHF—, —CH(CF;)—, —CH(OH)—,
—C(CH,)(OH)— or —C(CF3)(CH,)—

[0808] X is a group selected from phenylene, five- or six-
membered heterocyclic monoarylene, C,_g-cycloalkylene or
C,_s-cycloalkenylene;

[0809] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCH,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C;-alkyl,
C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C,-alkenyl, C,-alk-
enyl, Cs-alkenyl, Cq-alkenyl;

[0810] M is a group selected from —NHC(O)—, —C(O)
NH—, —O—, —S—or —S8(0),—;

[0811] T is absent; and

[0812] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)

HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF,)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CHy,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CHy,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO,H, —CH,CH,CH,SO,H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
HCH,SO,H, —C(CH;,)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO;H, —CH,C(CH,)HSO;H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO,H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO,H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR>®)
LQSO,R*, —CHR?QSO,R*, —(CHR?*%),QSO,R*,
—(CHR?%),QS0O,R*°, —(CHR?%), 0SO,R**, —(CHR?%)
~OSO,0H, (CHR?*®), OSO,NHOH, —(CHR?®)
LOSO,NH,, —(CHR?*%) NR**SO,R**, —(CHR??), N(C,_
3-alkyDHSO,R*,  —(CHR™),,  r(c1.5-alky]),SO,RY,
—(CHR?%), NR**SO,0H, —(CHR?%) N(C, ,-alkyl)
HSO,0H, —(CHR?®%), N(C, ;-alkyl),SO,0OH, —(CHR?>®%) |
NR*SO,NHOH, —(CHR?®) N(C,_ ;-alkyDHSO,NHOH,
—(CHR?%),, N(C, ;-alkyl),SO,NHOH, —(CHR?9),
NR*®SO,NH,, —(CHR?®) ~ N(C,_;-alkyDHSO,NH,,
—(CHR?"),, N(C,_;-alkyl),SO,NH,, —(CHR*), tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, _;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
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(C,.¢-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _;-alkyl)-tetrazol-
5-yl, —CHR?*®°CH(OH)-tetrazol-5-yl, —CHR?**CH(OC, ;-
alkyl)-tetrazol-5-yl, —CHR?*’CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR3*CH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?%CHF-tetrazol-5-yl, —CH
(C,.¢alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR*®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR>®-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR?®-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0813] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0814] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, thiophenyl-oxy-, phe-
nyl-oxy-, pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-
oxy-, benzothiophenyl-oxy-, benzimidazolyl-oxy-, furanyl-
oxy-, thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy-,
phenyl-N(R'?)—, pyridyl-N(R'*)—, pyrimidinyl-N(R*?)—,
benzofuranyl-N(R'*)—, benzothiophenyl-N(R'?)—, benz-
imidazolyl-N(R'*)—,  benzoxazolyl-NR'*)—, Cs-cy-
cloalkyloxy, C,-cycloalkyloxy, Cs-cycloalkyloxy, Cg-cy-
cloalkyloxy, C,-cycloalkyloxy, Cg-cycloalkyloxy,
C,-cycloalkenyloxy, Cs-cycloalkenyloxy, C,-cycloalkeny-
loxy, C,-cycloalkenyloxy, Cg-cycloalkenyloxy, C;-cy-
cloalkyl-N(R'*)—, C,-cycloalkyl-N(R**)—, C,-cycloalkyl-

NR"2)—,  Cscycloalkyl-N(R*?)—,  C,-cycloalkyl-N
(R2)—,  Cy-cycloalkyl-N(R'?)—,  C,-cycloalkenyl-N
(R'*)—, Cs-cycloalkenyl-N(R'?*)—, Cg-cycloalkenyl-N
(R'*—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N

(R'*)—, C,-cycloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C;-cycloalkyl-C;-alkoxy, C;-cycloalkyl-C,-alkoxy, C;-cy-
cloalkyl-Cs-alkoxy,  Cjs-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C,-alkoxy,  C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C,-alkoxy, C,-cycloalkyl-C,-alkoxy, Cs-cy-
cloalkyl-C,-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-C;-alkoxy,  Cs-cycloalkyl-C,-alkoxy,  Cs-cy-
cloalkyl-Cs-alkoxy, C,-cycloalkyl-Cg4-alkoxy,
Cg-cycloalkyl-C, -alkoxy, Cg-cycloalkyl-C,-alkoxy, Cg-cy-
cloalkyl-C;-alkoxy,  Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-Cs-alkoxy,  Cg-cycloalkyl-Cs-alkoxy,  C,-cy-
cloalkyl-C, -alkoxy, C,-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-C;-alkoxy, C,-cycloalkyl-C,-alkoxy, C,-cy-
cloalkyl-Cs-alkoxy,  C,-cycloalkyl-Cs-alkoxy,  Cg-cy-
cloalkyl-C,-alkoxy,  Cg-cycloalkyl-C,-alkoxy,  Cg-cy-
cloalkyl-C;-alkoxy, Cg-cycloalkyl-C,-alkoxy,
C,-cycloalkyl-Cs-alkoxy, Cg-cycloalkyl-Cg-alkoxy, C,-cy-
cloalkenyloxy, Cs-cycloalkenyloxy, C,-cycloalkenyloxy,
C,-cycloalkenyloxy, C,-cycloalkenyloxy, C,-cycloalkenyl-
C, -alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C5-

alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
alkoxy, C,-cycloalkenyl-Cg4-alkoxy, Cs-cycloalkenyl-C,-
alkoxy, Cs-cycloalkenyl-C,-alkoxy, Cs-cycloalkenyl-C;-
alkoxy, Cs-cycloalkenyl-C,-alkoxy, Cs-cycloalkenyl-Cs-
alkoxy, Cs-cycloalkenyl-Cg-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-
alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-cycloalkenyl-C,-
alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-C;-

alkoxy, C,-cycloalkenyl-C,-alkoxy, C,-cycloalkenyl-Cs-
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alkoxy, C,-cycloalkenyl-Cg4-alkoxy, Cg-cycloalkenyl-C,-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-C;-
alkoxy, Cg-cycloalkenyl-C,-alkoxy, Cg-cycloalkenyl-Cs-

alkoxy, Cg-cycloalkenyl-Cg-alkoxy, C,-alkoxy, C,-alkoxy,
C;-alkoxy, C,-alkoxy, Cs-alkoxy, Cs-alkoxy;

[0815] wherein R'? is selected from hydrogen or C, ;-
alkyl;
[0816] wherein said group, excluding hydrogen, is option-

ally substituted with one, two or three groups selected from
halogen, hydroxy, amido, optionally substituted C,_,-alkyl,
optionally substituted C, s-alkenyl, optionally substituted
C,_s-alkynyl, optionally substituted C;_g-cycloalkyl, option-
ally substituted C, g-cycloalkenyl, optionally substituted
C, s-alkoxy, optionally substituted C; ¢-alkylthio-, option-
ally substituted C;_g-cycloalkylalkoxy, optionally substituted
C, s-cycloalkylalkylthio-, optionally substituted C; ,-cy-
cloalkyloxy, optionally substituted C;_¢-cycloalkylthio, halo-
gen, —NO,, —CN, —NR'R'°, —OR®, —SR”, —S(O)R?,
—SO,R%, —NR’SOR'°, —NR’SO,R'°, —SO,NR!°R*?,
—CONR'R'®, —NR°COR'°, —OC(O)NR'’R'®,
—CH,NR'°R*®, —OC(O)R®, —C(O)R® or —COOR?;
[0817] wherein said C, _,-alkyl, C,_,-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR® or C, s-alkyl;

[0818] wherein R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0819] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0820] D is a substituted group selected from phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl;

[0821] wherein said group is substituted with L and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from optionally substituted C,_,-alkyl,
optionally substituted C, ¢-alkenyl, optionally substituted
C,_s-alkynyl, optionally substituted C;_g-cycloalkyl, option-
ally substituted C, s-cycloalkenyl, optionally substituted
C,_g-alkoxy, optionally substituted Cl_g-cycloalkylalkoxy,
optionally substituted C, ¢-cycloalkyloxy, optionally substi-
tuted C,_g-cycloalkylthio, halogen, —CF;, —NO,, —CN,

~NR'R] _OR° SR°, —S(OR’, —SO,R°
~ NR®SOR'®, NRSO,R', ~ SO,NR!°R!®,
— CONR!R™, NR®COR®, —OC(O)NR'R™,

—CH,NR'°R*®, —OC(O)R®, —C(O)R® or —COOR?;
[0822] wherein R® is aralkyl, C, ,-alkyl or aryl, each
optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN,—OR~,
— SR*or —NR*SOR'?;

[0823] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
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one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds.
[0824] wherein said C,_¢-alkyl, C, ¢-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR® or C,_-alkyl;

[0825] Z is a group selected from isoxazol-3,5-diyl
wherein, D is attached at position 5 of said isoxazol-3,5-diyl,
isoxazol-3,5-diyl wherein, D is attached at position 3 of said
isoxazol-3,5-diyl, —C(O)NH—, —C(O)NCH;—, —C(O)
NCH,CH;— or —C(O)NCH,CH,CH;—;

[0826] R'is —H, —CH, or —F;

[0827] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[0828] Y isa group selected from —O—, —CH,—, —CH
(CH;)—, —CH(CH,CH;)—, —CH(CH(CH,),, —C(CH;)
»— —C(CH,)(CH, CH,)—, —C(CH, CH,)(CH, CH,)—,
—CF,—, —CHF—, —CH(CF;)—, —CH(OH)—,
—C(CH,)(OH)— or —C(CF3)(CH;)—;

[0829] X is a group selected from phenylene, five- or six-
membered heterocyclic monoarylene, C,_g-cycloalkylene or
C,_s-cycloalkenylene;

[0830] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCH,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C,-alkyl, C,-alkenyl, C,-alkenyl, C,-alk-
enyl, Cs-alkenyl or Cg-alkenyl;

[0831] M is a group selected from —NHC(O)—, —C(O)
NH—, —O—, —S—or—S8(0),—;

[0832] T is absent; and

[0833] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CHy,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH;)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
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HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO;H, —CH,C(CH,)HSO;H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,)CH(CH,)SO,H, —CH(CH,)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO,H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH,)HSO,H, —(CHR?%)
LQSO,R*, —CHR?QSO,R*,  —(CHR?*%),QSO,R*,
—(CHR?%),QSO,R*°, —(CHR?*%) OSO,R**, —(CHR?%)
~OSO,0H, —(CHR??), OSO,NHOH, —(CHR?®)
LOSO,NH,, —(CHR?*%) NR**SO,R**, —(CHR??), N(C,.
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?®),, NR**80,0H, —(CHR?*%),, N(C,s-alkyl)
HSO,0H, —(CHR?*%) N(C,_;-alkyl),SO,0H, —(CHR>°)
NR*SO,NHOH, —(CHR*®)  N(C,_ ;-alkyDHSO,NHOH,
—(CHR?%),,  N(C,_;-alkyl),SO,NHOH, —(CHR?9)
NR*SO,NH., —(CHR?%) N(C;-alky)HSO,NH,,
—(CHR?9),, N(C,_;-alkyl),SO,NH,, —(CHR36)q tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?>®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C, j-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl)-tetrazol-5-yl, —CHR?**CH(C,_,,-alkyl)-tetra-
zol-5-yl, —CHR?*®*CH(OH)-tetrazol-5-yl, —CHR?*°CH
(OC, ;-alkyl)-tetrazol-5-yl, —CHR>**CH(CH,OC,_,-alkyl)-
tetrazol-5-yl, —CHR3SCH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?*°CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR>®-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR*-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR*%-tetrazol-5-yl or —CHFCHR?*®-tetrazol-5-
yl.

[0834] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0835] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R**)—,
pyridyl-N(R'*)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
(R'*)—, benzothiophenyl-N(R'*)—, benzimidazolyl-N
(R'?)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, Ce-cycloalkyloxy, C,-cycloalkyloxy,
C,-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Ce-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, Cj-alkoxy, C,-alkoxy,
Cs-alkoxy, Cgalkoxy, C,-cycloalkyl-N(R'?)—, C,-cy-
cloalkyl-N(R'*)—, Cs-cycloalkyl-N(R**)—, C,-cycloalkyl-

NR'?)—, C,<cycloalkyl-N(R'?)—,  Cg-cycloalkyl-N
(R'*)—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N
(R'?)—, C,-cycloalkenyl-N(R'?)—, C,-cycloalkenyl-N

(R'*)— or C,-cycloalkenyl-N(R'*)—;

[0836] wherein R’ is selected from hydrogen or C, ;-
alkyl;

[0837] wherein L, excluding hydrogen, is optionally sub-
stituted with one, two or three groups selected from halogen,
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hydroxy, NR",—C(O)—, NR",—S(—0)—, NR",S(=—0)
»—, —NR"—C(0)—C, ¢-alkyl, —NR"—S8(—0)—C, -
alkyl and —NR"S(—0),—C, ¢-alkyl, C, s-alkyl, C,_s-alk-
enyl, C, s-alkynyl, C, s-alkynyl, C, s-cycloalkyl, C, .-
cycloalkenyl, C, _g-alkoxy, C,_g-alkylthio-, Cy 5
cycloalkylalkoxy, C, s-cycloalkylalkylthio-, C,e
cycloalkyloxy, C;_g-cycloalkylthio, halogen, —NO,, —CN,
—NR°R®, —OC(O)NR°R®, —CH,NR°R®, —OC(O)CR?®,
—C(O)R? or —COOR?;

[0838] wherein R™ is selected from —H or C,_,-alkyl;
[0839] wherein said substitutents C, -alkyl, C,_,-alkenyl
or C, ¢-alkynyl is optionally substituted with one, two or
three substituents independently selected from halogen,
—CN, —CF,, —OCHF,, —OCF,, —NO,, —OR® or C, -
alkyl; and,

[0840] wherein R is independently selected from hydro-
gen or C, _c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF;, —NO,, —OR? or C,_s-alkyl;
[0841] D is a substituted group selected from phenyl or
heteroaryl;

[0842] wherein said group is substituted with L and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from halogen, —CF,, —CN, C, ;-haloalkyl,
C, ¢-alkyl, C, ¢-haloalkoxy or C, 4-alkoxy-;

[0843] Z is a group selected from —C(O)NH—;

[0844] R'is a group selected from —H;

[0845] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
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benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl or n-hexynyl-benzyl-;

[0846] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, 4-alkyl, halogen, —CHF,, —CF,;, —OCF,,
—OCHF,, —OCH,CF;, —OCF,CHF,, —SCF;, —OR”,
—NR'"R'™, —SR°, —8(O)R°, —S(0),R°, —C(O)
NR!°R!°, —OC(O)NR'°R'®, —NR°C(0O)R®, —OCH,C(0)
NR'R!'°, —C(O)R® or —C(O)OR?, C,_¢-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C,_s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C,.¢-alkyl, optionally substituted aryl or R*“R'° together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0847] Y is agroup selected from —O—, —CH,—,—CH
(CH,)—, —CH(CH,CH,)—, —C(CH,),— or —CHF—;
[0848] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0849] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCHs,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C;-alkyl,
C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C,-alkenyl, C,-alk-
enyl, Cs-alkenyl or Cg-alkenyl;

[0850] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0851] Tisabsentorisagroup selected from —CH,—; and
[0852] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF,)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH,)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CHy,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
HCH,SO,H, —C(CH;,)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO;H, —CH,C(CH,)HSO;H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
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—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR?®)
LQSO,R*, —CHR?QSO,R*, —(CHR?*%),QSO,R*,
—(CHR?*%),QSO,R*°, —(CHR?%), OSO,R**, —(CHR?%)
~OSO,0H, —(CHR?%), 0OSO,NHOH, —(CHR?®)
LOSO,NH,,, —(CHR?%), NR**SO,R?*°, —(CHR??) N(C,
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?%),, NR**80,0H, —(CHR?®),, N(C,_-alkyl)
HSO,0H, —(CHR?%) N(C,_;-alkyl),SO,0H, —(CHR>°)
NR*SO,NHOH, —(CHR?®)  N(C, ;-alky)HSO,NHOH,
—(CHR?%),,  N(C,_;-alkyl),SO,NHOH, —(CHR?9)
NR*SO,NH,, —(CHR?®)  N(C,_;-alkyDHSO,NH,,
—(CHR?),, N(C,_;-alkyl),SO,NH,, —(CHR*®), tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR3 6), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C, s-alkyl)-tet-
razol-5-yl, —CH(C, ;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, ;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,.s-alkyl)-tetrazol-5-yl, —CHR>*®CH(C, _,-alkyl)-tetrazol-
5-yl, —CHR?*°CH(OH)-tetrazol-5-yl, —CHR>*°CH(OC, -
alkyl)-tetrazol-5-yl, —CHR?*’CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR3*CH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?%CHF-tetrazol-5-yl, —CH
(C,.¢alkyl) CHR?%-tetrazol-5-yl, —CH(C, _,-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR*®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR>®-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR®-
tetrazol-5-yl, =~ —CH(OH)CHR?%-tetrazol-5-yl, = —CH
(CH,OH)CHR?®-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0853] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0854] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R'*)—,
pyridyl-N(R'*)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
(R'?)—, benzothiophenyl-N(R'?*)—, benzimidazolyl-N
(R'*)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, Cs-cycloalkyloxy, C,-cycloalkyloxy,
Cg-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Cg-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, C;-alkoxy, C,-alkoxy,
Cs-alkoxy, Cg-alkoxy, Cs-cycloalkyl-N(R'*)—, C,-cy-
cloalkyl-N(R'?)—, Cs-cycloalkyl-N(R*?)—, C-cycloalkyl-

NR™)—,  C,-cycloalkyl-N(R'*)—  Cg-cycloalkyl-N
(R'*—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N
(R'?)—, C4-cycloalkenyl-N(R'?)—, C,-cycloalkenyl-N

(R'*)— or Cq-cycloalkenyl-N(R'%)—;
[0855]
alkyl;

[0856] wherein L, excluding hydrogen, is optionally sub-
stituted with one, two or three groups selected from halogen,
hydroxy, NR",—C(O)—, NR",—S(—0)—NR",S(=—0)
»— —NR"—C(0)—C, ¢-alkyl, —NR"—S8(=—0)—C, -
alkyl and —NR"—S(—0),—C, ¢-alkyl, C, s-alkenyl, C, (-
alkynyl, C, g-alkynyl, C; s-cycloalkyl, C, g-cycloalkenyl,
C, g-alkoxy, C;_¢-alkylthio-, C;_¢-cycloalkylalkoxy, C;_¢-cy-
cloalkylalkylthio-, C; ¢-cycloalkyloxy, C; g-cycloalkylthio,

wherein R'? is selected from hydrogen or C, ;-
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halogen, —NO,, —CN, —NR°R®, —OC(O)NR°R®,
—CH,NR’R?, OC(O)CR9 —C(O)Rg or —COOR?;
[0857] wherein R™ is selected from H or C,_¢-alkyl;

[0858] wherein said substitutents C, ,-alkenyl or C, -
alkynyl is optionally substituted with one, two or three sub-
stituents independently selected from halogen, —CN,—CF;,
—OCHF,, —OCF,, —NO,, —OR® or C,_;-alkyl; and,
[0859] wherein R® is independently selected from hydro-
genor C,_c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF,, —NO,, —OR® or C,_s-alkyl;
[0860] D is a substituted group selected from phenyl or
heteroaryl;

[0861] wherein said group is substituted with L. and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from halogen, —CN, —CF;, C,_¢-haloalkyl,
C, s-alkyl, C, s-haloalkoxy or C, s-alkoxy-;

[0862] Z is isoxazol-3,5-diyl;

[0863] R!is a group selected from H;

[0864] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl or n-hexynyl-benzyl-;
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[0865] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF,, —OCF,CHF,, —SCF,, —OR?,
—NR'"R'", —SR°, —S(O)R”, —S(0),R°, —C(O)
NR!°R!°, —OC(O)NR'°R'®, —NR°C(O)R®, —OCH,C(0)
NR!°R'°, —C(O)R® or —C(O)OR?, C,_¢-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C, s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C, s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0866] Y is a group selected from —O—, —CH,—, —CH
(CH;)—, —CH(CH,CH,)—, —C(CH,),— or —CHF—;
[0867] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0868] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCH,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C,-alkyl, C,-alkenyl, C,-alkenyl, C,-alk-
enyl, Cs-alkenyl or Cg-alkenyl;

[0869] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0870] T is absent; and

[0871] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CHy,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,CH(CH,;)CH(CH,)
CO,H, —CH(CH,CH,)CH,CO,H, —CH(CH,CH;)CO,H,
—CH(CH,CH,CH;)CO,H, —CH(CH,CH,CH,)
CH,CO,H, —CH,CH(CH,CH;)CO,H, —CH,CH
(CH,CH,CH,)CO,H, —(CHR? 6)q tetrazol-5-yl, -tetrazol-5-
yl, —CHR?®-tetrazol-5-yl, —(CHR?%), tetrazol-5-yl,
—(CHR?%), tetrazol-5-yl, —CH(C,_s-alkyl)-tetrazol-5-yl,
—CH(C,_j-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(OC, _;-alkyl)-tetrazol-5-yl, —CH(CH,OC, _;-alkyl)-
tetrazol-5-yl, —CH(OH)-tetrazol-5-yl, —CH(CH,OH)-tet-
razol-5-yl or —CHF-tetrazol-5-yl,

[0872] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0873] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R'*)—,
pyridyl-N(R'*)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
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(R'*)—, benzothiophenyl-N(R'*)—, benzimidazolyl-N
(R'%)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, Ce-cycloalkyloxy, C,-cycloalkyloxy,
C,-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Ce-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, Cs-alkoxy, C,-alkoxy,
Cs-alkoxy, Cg-alkoxy, Cs-cycloalkyl-N(R'*)—, C,-cy-
cloalkyl-N(R'*)—, Cs-cycloalkyl-N(R**)—, C,-cycloalkyl-

NR'?)—, C,<cycloalkyl-N(R'?)—,  Cg-cycloalkyl-N
(R'*)—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N
(R'?)—, C,-cycloalkenyl-N(R'?)—, C,-cycloalkenyl-N

(R'*)— or Cq-cycloalkenyl-N(R'*)—;

[0874] wherein R'? is selected from hydrogen or C, ;-
alkyl;

[0875] wherein said group, excluding hydrogen, is option-
ally substituted with one, two or three groups selected from
halogen, hydroxy, NR",—C(O)—, NR",—S(—0)—,
NR",S(=0),—, —NR"—C(0)—C,_¢-alkyl, —NR"—S
(=0)—C, ¢-alkyl and —NR"S(—0),—C, s-alkyl, C,_¢-
alkyl, C, s-alkenyl, C, s-alkynyl, C, s-alkynyl, C; s-cy-
cloalkyl, C, s-cycloalkenyl, C, s-alkoxy, C, g-alkylthio-,
C,_g-cycloalkylalkoxy, C; g-cycloalkylalkylthio-, C; ¢-cy-
cloalkyloxy, C, 4-cycloalkylthio, halogen, —NO,, —CN,
—NRR®, —OC(O)NR’R’, —CH,NR’R®, —OC(O)CR?®,
—C(O)R® or —COOR?;

[0876] wherein R™ is selected from H or C, _-alkyl;
[0877] wherein said substitutents C, ,-alkenyl or C, ¢-
alkynyl is optionally substituted with one, two or three sub-
stituents independently selected from halogen, —CN,—CF;,
—OCHF,, —OCF,, —NO,, —OR® or C,_s-alkyl; and,
[0878] wherein R® is independently selected from hydro-
gen or C, _c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF,, —NO,, —OR® or C,_s-alkyl;
[0879] Disasubstituted group selected from a phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl; wherein said group is substituted
with L and is optionally further substituted;

[0880] Zis —C(O)NH—;

[0881] R'isH;

[0882] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohex  enylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
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nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0883] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF,, —OCF,CHF,, —SCF,, —OR”,
—NR'°R*®, —SR®, —S(O)R°, —S(0O),R°, —C(0O)
NR'°R'®, —OC(O)NR'’R'®, —NR°C(O)R®, —OCH,C(O)
NR!°R'°, —C(O)R® or —C(O)OR?, C,_-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C, s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C, s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0884] Y is a group selected from —O—, —CH,—, —CH
(CH;)—, CH(CH,CH,)—, —C(CH,),— or —CHF—;
[0885] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0886] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF,,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCH;,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C,-alkyl,
Cs-alkyl, Cg-alkyl, C,-alkenyl, C;-alkenyl, C,-alkenyl,
Cs-alkenyl or C,-alkenyl;

[0887] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0888] T is absent; and

[0889] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
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CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO,H, —CH,SO,H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH,)HCH,SO H, —C(CF,)
HCH,SO,H, —C(CH;,)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO;H, —CH,C(CH,)HSO;H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO,H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR>®)
LQSO,R*?,  —CHR?*QSO,R*, —(CHR*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?%), 0SO,R*°, —(CHR?%)
~OSO,0H, (CHR?*%), OSO,NHOH, —(CHR?®)
LOSO,NH,, —(CHR?*%) NR**SO,R**, —(CHR?%),, N(C,.
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?%),, NR*SO,0H, —(CHR?*®%) N(C,,-alkyl)
HSO,0H, —(CHR>%), N(C, ;-alkyl),SO,0OH, —(CHR>®%) _
NR*SO,NHOH, —(CHR?%), N(C,_,-alkyl)HSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, = —(CHR?*%),
NR*®SO,NH,, —(CHR?®) ~ N(C,_;-alkyDHSO,NH,,
—(CHR?®),, N(C,_;-alky]),SO,NH,, —(CHR?®)_ tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, =~ —CH
(CH,OC, _;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl)-tetrazol-5-yl, —CHR**CH(C, _;-alkyl)-tetrazol-
5-yl, —CHR?*°CH(OH)-tetrazol-5-yl, —CHR*°CH(OC, _,-
alkyl)-tetrazol-5-yl, —CHR?**CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH
(CH,OH)-tetrazol-5-yl, —CHR?*SCHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?%-tetrazol-5-yl, —CH(C, _-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR**-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR?°-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH
(CH,OH)CHR?%-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0890] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0891] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R**)—,
pyridyl-N(R**)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
(R'*)—, benzothiophenyl-N(R'*)—, benzimidazolyl-N
(R'?)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, Ce-cycloalkyloxy, C,-cycloalkyloxy,
C,-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Ce-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, Cj-alkoxy, C,-alkoxy,
Cs-alkoxy, Cgalkoxy, C,-cycloalkyl-N(R'?)—, C,-cy-
cloalkyl-N(R'*)—, Cs-cycloalkyl-N(R**)—, C,-cycloalkyl-
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NR™)—,  C,-cycloalkyl-N(R'*)—  Cg-cycloalkyl-N
(R'?)—, C,-cycloalkenyl-N(R'?)—, Cs-cycloalkenyl-N
(R'*—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N

(R'?)— or C4-cycloalkenyl-N(R'?)—;

[0892] wherein R'? is selected from hydrogen or C, ,-
alkyl;

[0893] wherein said group, excluding hydrogen, is option-
ally substituted with one, two or three groups selected from
halogen, hydroxy, NR",—C(O)—, NR",—S(—0)—,
NR",S(=0),—, —NR"—C(0)—C,_¢-alkyl, —NR"—S
(—0)—C, 4-alkyl and —NR"S(—0),—C, 4-alkyl, C, 4
alkyl, C, s-alkenyl, C, s-alkynyl, C, c-alkynyl, C; 4-cy-
cloalkyl, C, ¢-cycloalkenyl, C, g-alkoxy, C, g-alkylthio-,
C, s-cycloalkylalkoxy, C; 4-cyclo alkylalkylthio-, C; 4-cy-
cloalkyloxy, C; s-cycloalkylthio, halogen, —NO,, —CN,
—NR’R®, —OC(O)NR°R”, —CH,NR’R®, —OC(O)CR?,
—C(O)R® or —COOR?;

[0894] wherein R™ is selected from —H or C,_¢-alkyl;
[0895] wherein said substitutents C, ¢-alkyl, C,_,-alkenyl
or C, ¢-alkynyl is optionally substituted with one, two or
three substituents independently selected from halogen,
—CN, —CF5, —OCHF,, —OCF,, —NO,, —OR® or C, -
alkyl; and,

[0896] wherein R is independently selected from hydro-
gen or C, _c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF,, —NO,, —OR® or C,_s-alkyl;
[0897] Disasubstituted group selected from a phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl; wherein said group is substituted
with L and is optionally further substituted;

[0898] Z is isoxazol-3,5-diyl;

[0899] R'isH;

[0900] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butyl cyclo hexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
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propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0901] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF;, —OCF,CHF,, —SCF;, —OR”,
—SR?, —NR!R!° —S(O)R°, —S(O),R°, —C(0O)
NR'R'®, —OC(O)NR'’R'’, —NR°C(O)R®, —OCH,C(O)
NR'R!°, —C(O)R® or —C(O)OR?, C,_-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C,_s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C,.s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0902] Y isagroup selected from —O—, —CH,—, —CH
(CH;)—, —CH(CH,CH,)—, —C(CH,),— or —CHF—;
[0903] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0904] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CFj,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCHs,,
—OCH,CH,, —OCH,CH,CH,, —CH,;, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, Cs-alkenyl or Cg-alkenyl;

[0905] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0906] T is absent; and

[0907] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF,)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH,)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH,)CO,H, —CH(CH,)CH(CH,)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,CH(CH;)CH(CH,)
CO,H, —CH(CH,CH,)CH,CO,H, —CH(CH,CH,)CO,H,
—CH(CH,CH,CH;)CO,H, —CH(CH,CH,CH,)
CH,CO,H, —CH,CH(CH,CH;)CO,H, —CH,CH
(CH,CH,CH,)CO,H —(CHR?°), tetrazol-5-yl, -tetrazol-5-
yl, —CHR?®-tetrazol-5-yl, —(CHR?%), tetrazol-5-yl,
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—(CHR?%), tetrazol-5-yl, —CH(C,_s-alkyl)-tetrazol-5-yl,
—CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(OC, _;-alkyl)-tetrazol-5-yl, —CH(CH,OC, _;-alkyl)-
tetrazol-5-yl, —CH(OH)-tetrazol-5-yl, —CH(CH,OH)-tet-
razol-5-yl or —CHF-tetrazol-5-yl.

[0908] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0909] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R*?)—,
pyridyl-N(R**)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
(R'*)—, benzothiophenyl-N(R'*)—, benzimidazolyl-N
(R'*)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, Cs-cycloalkyloxy, C,-cycloalkyloxy,
Cg-cycloalkyloxy, C,-cycloalkenyloxy, cycloalkenyloxy,
C-cycloalkenyloxy, C,-cycloalkenyloxy, C,-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, Cs-alkoxy, C,-alkoxy,
Cs-alkoxy, Cg-alkoxy, Cs-cycloalkyl-N(R'*)—, C,-cy-
cloalkyl-N(R'?)—, Cs-cycloalkyl-N(R**)—, C,-cycloalkyl-

NR™)—,  C,-cycloalkyl-N(R'*)—  Cg-cycloalkyl-N
(R'?)—, C,-cycloalkenyl-N(R'?)—, Cs-cycloalkenyl-N
(R'*—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N

(R'?)— or C4-cycloalkenyl-N(R'?)—;

[0910] wherein R'? is selected from hydrogen or C, ;-
alkyl;

[0911] wherein said group, excluding hydrogen, is option-
ally substituted with one, two or three groups selected from
halogen, hydroxy, NR",—C(O)—, NR",—S(—0)—,
NR",S(=0),—, —NR"—C(0)—C,_¢-alkyl, —NR"—S
(—0)—C, 4-alkyl and —NR"S(—0),—C, 4-alkyl, C, 4
alkyl, C, s-alkenyl, C, s-alkynyl, C, c-alkynyl, C; 4-cy-
cloalkyl, C, ¢-cycloalkenyl, C, g-alkoxy, C, g-alkylthio-,
C,_g-cycloalkylalkoxy, C; g-cycloalkylalkylthio-, C; ¢-cy-
cloalkyloxy, C; s-cycloalkylthio, halogen, —NO,, —CN,
—NR’R®, —OC(O)NR°R”, —CH,NR’R®, —OC(O)CR?,
—C(O)R® or —COOR?;

[0912] wherein R™ is selected from —H or C,_¢-alkyl;
[0913] wherein said substitutents C, -alkyl, C,_,-alkenyl
or C, ¢-alkynyl is optionally substituted with one, two or
three substituents independently selected from halogen,
—CN, —CF5, —OCHF,, —OCF,, —NO,, —OR® or C, -
alkyl; and,

[0914] wherein R is independently selected from hydro-
gen or C, _c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—OCHF,, —OCF;, —NO,, —OR® or C, _-alkyl;

[0915] D is a substituted first group selected from phenyl,
five- or six-membered heterocyclic monoaryl, nine- or ten-
membered, carbocyclic bicyclic aryl, nine- or ten-membered
bicyclic heteroaryl, five- or six-membered cycloalkyl or five-
or six-membered heterocyclyl;

[0916] wherein said first group is substituted with . and is
further substituted with a second group, —(CR*'R*'*),—O—
(CRMR™) —O—, to form a third group; wherein said
—(CRMR") —O—(CR'R') —O— is attached at two
adjacent positions on D to form a 5- or 6-membered ring;
[0917] wherein ais O or 1; wherein ¢ is 1 or 2; and wherein
each R'! is independently selected from hydrogen, C,_¢-alkyl
or fluoro;
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[0918] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C,_c-alkyl, optionally
substituted C,_,-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C,s-cycloalkenyl, optionally substituted C,  -alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C,_g-cycloalkylalkoxy, optionally substituted C; ¢-cy-
cloalkylalkylthio-, optionally substituted C; s-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, —NR'°R'®, —OR®, —SR®, —S(O)R?,
—S0,R?, —NR’SOR'?, —NR"SO,R'®, —SO,NR'°R'®,
—CONR!“R*®, —NR°COR!'°, —OC(O)NR'R*,
—CH,NR'"R'", —OC(O)R®, —C(O)R® or —COOR?;
[0919] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl; and,

[0920] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ;-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[0921] Zis —C(O)NH—;

[0922] R'isH;

[0923] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
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benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0924] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF,, —OCF,CHF,, —SCF,, —OR”,
—NR'R*®, —SR®, —S(O)R°, —S(0O),R°, —C(0O)
NR'°R'®, —OC(O)NR'’R'®, —NR°C(O)R®, —OCH,C(O)
NR!°R'°, C(O)R® or —C(O)OR?, C, 4-cycloalkyl, C, 4-cy-
cloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C, s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C, s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0925] Y is a group selected from —O—, —CH,—, —CH
(CH;)—, —CH(CH,CH,)—, —C(CH,),— or —CHF—;
[0926] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0927] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCH;,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C,-alkyl,
C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, C,-alkenyl or C,-alkenyl;

[0928] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0929] T is absent; and

[0930] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH,;)CO,H, —CH(CH;)CH(CH,)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH;)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO,H, @ —C(CH,)HCH,SO;H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH,)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH;)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH,)CH,SO;H,
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—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR>®)
LQSO,R*?,  —CHR?*QSO,R*, —(CHR*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?*%), 0SO,R*°, —(CHR?%)
,OSO,0H, —(CHR?%), OSO,NHOH, —(CHR?9)
LOSO,NH,, —(CHR?%) , NR*SO,R*’, —(CHR>®), N(C,.
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?%),, NR*SO,0H, —(CHR?*®%) N(C,,-alkyl)
HSO,0H, —(CHR>%), N(C, ;-alkyl),SO,0OH, —(CHR>®%) _
NR*SO,NHOH, —(CHR?%), N(C,_,-alkyl)HSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, = —(CHR?*®),
NR*SO,NH,, —(CHR?*®), N(CH,_,-alkyl)HSO,NH,,
—(CHR>9),, N(C,_;-alkyl),SO,NH,, —(CHR36)q tetrazol-
5-yl, -tetrazol-5-yl, —CHR?>®-tetrazol-5-yl, —(CHR?>®), tet-
razol-5-yl, —(CHR?®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, =~ —CH
(CH,OC, _;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_s-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _;-alkyl)-tetrazol-
5-yl, —CHR?*°CH(OH)-tetrazol-5-yl, —CHR*°CH(OC, _,-
alkyl)-tetrazol-5-yl, —CHR?**CH(CH,0C, _,-alkyl)-
tetrazol-5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH
(CH,OH)-tetrazol-5-yl, —CHR?*SCHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?%-tetrazol-5-yl, —CH(C, _-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH(OC, -
alkyl) CHR**-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR?°-
tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH
(CH,OH)CHR?%-tetrazol-5-yl or —CHFCHR>-tetrazol-5-
yl.

[0931] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0932] L is a group selected from hydrogen, furanyl,
thiophenyl, oxazolyl, thiazolyl, phenyl, indenyl, pyridyl,
pyrimidinyl, benzofuranyl, indolyl, benzoxazolyl, benzothia-
zolyl, benzothiophenyl, benzimidazolyl, quinolinyl, iso-
quinolinyl, quinazolinyl, quinoxalinyl, furanyl-oxy-,
thiophenyl-oxy-, oxazolyl-oxy-, thiazolyl-oxy phenyl-oxy-,
pyridyl-oxy-, pyrimidinyl-oxy-, benzofuranyl-oxy-, ben-
zothiophenyl-oxy-, benzimidazolyl-oxy-, phenyl-N(R**)—,
pyridyl-N(R'*)—, pyrimidinyl-N(R'*)—, benzofuranyl-N
(R'*)—, benzothiophenyl-N(R'?)—, benzimidazolyl-N
(R'*)—, C5-cycloalkyloxy, C,-cycloalkyloxy, Cs-cycloalky-
loxy, C,-cycloalkyloxy, C,-cycloalkyloxy,
Cyg-cycloalkyloxy, C,-cycloalkenyloxy, Cs-cycloalkenyloxy,
Ce-cycloalkenyloxy, C,-cycloalkenyloxy, Cg-cycloalkeny-
loxy, C,-alkoxy, C,-alkoxy, Cj-alkoxy, C,-alkoxy,
Cs-alkoxy, Cg-alkoxy, Cs-cycloalkyl-N(R'*)—, C,-cy-
cloalkyl-N(R'?)—, Cs-cycloalkyl-N(R*?)—, C-cycloalkyl-

NR')—,  C,-cycloalkyl-N(R'*)—  Cg-cycloalkyl-N
(R'*—, C,-cycloalkenyl-N(R'?)—, C,-cycloalkenyl-N
(R'*)—, C,-cycloalkenyl-N(R'*)—, C,-cycloalkenyl-N

(R'*)— or Cq-cycloalkenyl-N(R'*)—;

[0933] wherein R'? is selected from hydrogen or C, ;-
alkyl;

[0934] wherein said group, excluding hydrogen, is option-
ally substituted with one, two or three groups selected from
halogen, hydroxy, NR",—C(O)—, NR",—S(—0)—,
NR",S(=0),—, —NR"—C(0)—C, (-alkyl, —NR"—S
(=0)—C, ¢-alkyl and —NR"S(—0),—C, s-alkyl, C,_¢-
alkyl, C, s-alkenyl, C, s-alkynyl, C, s-alkynyl, C; s-cy-
cloalkyl, C, ¢-cycloalkenyl, C, g-alkoxy, C, ¢-alkylthio-,
C,_g-cycloalkylalkoxy, C; g-cycloalkylalkylthio-, C; ¢-cy-
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cloalkyloxy, C; s-cycloalkylthio, halogen, —NO,, —CN,
—NR’R®, —OC(O)NR°R”, —CH,NR’R®, —OC(O)CR?,
—C(O)R® or —COOR?;

[0935] wherein R™ is selected from —H or C, ¢-alkyl;
[0936] wherein said substitutents C, ,-alkenyl or C, ¢-
alkynyl is optionally substituted with one, two or three sub-
stituents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR?® or C,_s-alkyl; and,
[0937] wherein R is independently selected from hydro-
gen or C, _c-alkyl optionally substituted with one, two or three
substituents independently selected from halogen, —CN,
—CF,, —OCHF,, —OCF;, —NO,, —OR? or C,_s-alkyl;
[0938] D is a substituted first group selected from phenyl,
five- or six-membered heterocyclic monoaryl, nine- or ten-
membered, carbocyclic bicyclic aryl, nine- or ten-membered
bicyclic heteroaryl, five- or six-membered cycloalkyl or five-
or six-membered heterocyclyl;

[0939] wherein said first group is substituted with [ and is
further substituted with a second group, —(CR''R*!) —O—
(CRMR™) —O—, to form a third group; wherein said
—(CRMR") —O—(CR'R') —O— is attached at two
adjacent positions on D to form a 5- or 6-membered ring;
wherein a is 0 or 1; wherein ¢ is 1 or 2; and wherein each R**
is independently selected from hydrogen, C, s-alkyl or
fluoro;

[0940] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C, ¢-alkyl, optionally
substituted C,_g-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C,s-cycloalkenyl, optionally substituted C,  -alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; 4-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, —NR!°R'®, —OR®, —SR®, —S(O)R?,
—8S0,R?%, —NR"SOR', —NR’SO,R'®, —SO,NR'’R'®,
—CONR!R'®, —NR°COR'°, —OC(O)NRR*,
—CH,NR'"’R'®, —OC(O)R®, —C(O)R’ or —COOR?;
[0941] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[0942] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;

[0943] Z is isoxazol-3,5-diyl;
[0944] R'isH;
[0945] E is a group selected from t-butylvinylphenyl, (S)-

4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butyl cyclo hexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, phenyl, methyl-phenyl-, ethyl-phenyl-,
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n-propyl-phenyl-, isopropyl-phenyl-, cyclopropyl-phenyl-,
cyclopropyl-methyl-phenyl-, cyclopropyl-ethyl-phenyl-,
cyclopropyl-propyl-phenyl-, cyclopropyl-butyl-phenyl-,
n-butyl-phenyl-, sec-butyl-phenyl-, t-butyl-phenyl-, cyclobu-
tyl-phenyl-, cyclobutyl-methyl-phenyl-, cyclobutyl-ethyl-
phenyl-, cyclobutyl-propyl-phenyl-, n-pentyl-phenyl-, neo-
pentyl-phenyl-, isopentyl-phenyl-, cyclopentyl-phenyl-,
cyclopentyl-methyl-phenyl-, cyclopentyl-ethyl-phenyl-,
hexyl-phenyl-, methyl-pentyl-phenyl-, ethyl-butyl-phenyl-
cyclohexyl-phenyl-, ethenyl-phenyl-, n-propenyl-phenyl-,
isopropenyl-phenyl-, n-butenyl-phenyl-, sec-butenyl-phe-
nyl-, t-butenyl-phenyl-, cyclobutenyl-phenyl-, n-pentenyl-
phenyl-, neopentenyl-phenyl-, isopentenyl-phenyl-, cyclo-
pentenyl-phenyl-, hexenyl-phenyl-, cyclohexenyl-phenyl-,
ethynyl-phenyl-, n-propynyl-phenyl-, isopropynyl-phenyl-,
n-butynyl-phenyl-, sec-butynyl-phenyl-, t-butynyl-phenyl-,
n-pentynyl and n-hexynyl-phenyl-; benzyl, methyl-benzyl-,
ethyl-benzyl-, n-propyl-benzyl-, isopropyl-benzyl-, cyclo-
propyl-benzyl-, cyclopropyl-methyl-benzyl-, cyclopropyl-
ethyl-benzyl-, cyclopropyl-propyl-benzyl-, cyclopropyl-bu-
tyl-benzyl-, n-butyl-benzyl-, sec-butyl-benzyl-, t-butyl-
benzyl-, cyclobutyl-benzyl-, cyclobutyl-methyl-benzyl-,
cyclobutyl-ethyl-benzyl-, cyclobutyl-propyl-benzyl-, n-pen-
tyl-benzyl-, neopentyl-benzyl-, isopentyl-benzyl-, cyclopen-
tyl-benzyl-, cyclopentyl-methyl-benzyl-, cyclopentyl-ethyl-
benzyl-, hexyl-benzyl-, methyl-pentyl-benzyl-, ethyl-butyl-
benzyl-cyclohexyl-benzyl-, ethenyl-benzyl-, n-propenyl-
benzyl-, isopropenyl-benzyl-, n-butenyl-benzyl-, sec-
butenyl-benzyl-, t-butenyl-benzyl-, cyclobutenyl-benzyl-,
n-pentenyl-benzyl-, neopentenyl-benzyl-, isopentenyl-ben-
zyl-, cyclopentenyl-benzyl-, hexenyl-benzyl-, cyclohexenyl-
benzyl-, ethynyl-benzyl-, n-propynyl-benzyl-, isopropynyl-
benzyl-, n-butynyl-benzyl-, sec-butynyl-benzyl-, t-butynyl-
benzyl-, n-pentynyl and n-hexynyl-benzyl-;

[0946] wherein each group is optionally substituted with
one to six groups independently selected from halogen,
—CN, —C, ¢-alkyl, halogen, —CHF,, —CF;, —OCF;,
—OCHF,, —OCH,CF,, —OCF,CHF,, —SCF,, —OR?,
—NR'"R'™, —SR°, —8(O)R”, —S(0),R°, —C(O)
NR'R'®, —OC(O)NR'’R'’, —NR°C(O)R®, —OCH,C(O)
NR'R!°, —C(O)R® or —C(O)OR?, C,_-cycloalkyl, C, -
cycloalkenyl, optionally substituted phenyl or optionally
substituted five- or six-membered heteroaryl; wherein, R® is
independently selected from hydrogen, optionally substituted
C,_s-alkyl or optionally substituted aryl; wherein each R'° is
independently selected from hydrogen, optionally substituted
C,.s-alkyl, optionally substituted aryl or R'°R'® together
with the N to which they are attached form a 3 to 8 membered
optionally substituted heterocyclic ring; wherein said hetero-
cyclic ring contains at least one C atom; wherein said hetero-
cyclic ring optionally contains one or two further heteroatoms
independently selected from nitrogen, oxygen and sulfur; and
wherein said heterocyclic ring optionally contains 0, 1 or 2
double bonds;

[0947] Y is a group selected from —O—, —CH,—, —CH
(CH,)—, —CH(CH,CH,)—, —C(CH,),— or —CHF—;

[0948] X is a group selected from furanylene, thiophe-
nylene, oxazolylene, thiazolylene, phenylene, pyridylene or
pyrimidinylene;

[0949] wherein X is optionally substituted with one or two
groups independently selected from halogen, —CN, —CF;,
—OCF,, —OCHF,, —OCH,CF,, —OH, —OCHs,,
—OCH,CH,, —OCH,CH,CH,, —CH,, C,-alkyl, C;-alkyl,
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C,-alkyl, Cs-alkyl, C-alkyl, C,-alkenyl, C;-alkenyl, C,-alk-
enyl, Cs-alkenyl or Cg-alkenyl;
[0950] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;
[0951] T is absent; and
[0952] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF,)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,CH(CH,;)CH(CH,)
CO,H, —CH(CH,CH,)CH,CO,H, —CH(CH,CH;)CO,H,
—CH(CH,CH,CH;)CO,H, —CH(CH,CH,CHj,)
CH,CO,H, —CH,CH(CH,CH;)CO,H, —CH,CH
(CH,CH,CH,)CO,H —(CHR? 6)q tetrazol-5-yl, -tetrazol-5-
yl, —CHR?*%-tetrazol-5-yl, —(CHR?®), tetrazol-5-yl,
—(CHR?®%), tetrazol-5-yl, CH(C,_s-alkyl)-tetrazol-5-yl,
CH(C, _;-alkyl)-tetrazol-5-yl, CH(OH)-tetrazol-5-yl,
CH(OC, _;-alkyl)-tetrazol-5-yl, CH(CH,OC, ;-alkyl)-tetra-
zol-5-yl, CH(OH)-tetrazol-5-yl, CH(CH,OH)-tetrazol-5-yl
or CHF-tetrazol-5-yl.
[0953] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:
[0954] L is a group selected from hydrogen, halo, phenyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, indenyl,
indolyl, phenoxy-, C5-cyclo alkyl, Cs-cycloalkyl-C, -alkoxy,
C;-cycloalkyl-, Cg-cycloalkenyl, perfluoromethoxy or per-
fluoromethylthio;
[0955] wherein said phenyl, benzofuranyl, benzoxazolyl,
benzothiazolyl, indenyl, phenyl-oxy-, C,-cycloalkyl, C-cy-
cloalkyl-C,-alkoxy, cyclopropyl-, Cg-cycloalkenyl, is
optionally substituted with one, two or three groups selected
from Cl—, F—, Br—, I—, CF,—, CF;S—, CF,0—,
N(CH;),S(=—0),—, N(CH;),C(O)—, benzyloxy-, —OH,
;O0—, CH;—, cyclopropyl-, cyclohexenyl, —NH—S
(=0),—CH; or CN;
[0956] D is a substituted group selected from carbocyclic
aryl or heteroaryl;
[0957] wherein said group is substituted with L and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from halogen, —CF;, —CN, optionally sub-
stituted C,_¢-alkyl or optionally substituted C,_s-alkoxy-;
[0958] Z is a group selected from —C(O)NH—;
[0959] R!is a group selected from H;
[0960] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-phenyl-, trifluorometh-
oxy-phenyl-,  trifluorometh-thio-phenyl-,  halophenyl-,
biphenyl-, cyclopropyl-phenyl-, cyclopropyl-propyl-phe-
nyl-, t-butyl-phenyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-phenyl-, 3,3-dim-
ethyl-but-1-enyl-phenyl-, 4,4-dimethyl-pent-1-enyl-phenyl-,
4.4-dimethyl-pent-2-enyl-phenyl-, n-hexyl-phenyl-, n-hex-
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enyl-phenyl-, 3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-
isoxazol-4-yl-phenyl-, 4-t-butyl-cyclohexen-1-yl-phenyl-, or
5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl;

[0961] Y is a group selected from —CH,— or —CH
(CHy)—

[0962] X is phenylene;

[0963] wherein said phenylene is optionally substituted

with one or two groups independently selected from halogen,
—CN, —CF,, —OCF,;, —OCHF,, —OCH,CF,, —OH,
—OCH,,—0OCH,CH,,—OCH,CH,CH,, —CHj,, C,-alkyl,
Cs-alkyl, C,-alkyl, Cs-alkyl, Cg-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl or Cy-alkenyl;

[0964] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0965] T is absent; and

[0966] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H, —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, = —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;,)HCH,CH,CO,H, —C(CF,)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH,)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,C(CH,)HC(CH,)
HCO,H, @ —CH(CH,CH;)CH,CO,H, @ —C(CH,CH,)
HCO,H, —C(CH,CH,CH,)HCO,H, —C(CH,CH,CH,)
HCH,CO,H, —CH,C(CH,CH,)HCO,H, —CH,C
(CH,CH,CH;)HCO,H, —SO;H, —CH,SO;H,
—CH,CH,SO;H, —CH,CH,CH,SO;H, —C(CH;)HSO,H,
—C(CF,)HSO,H, @ —C(CH,)HCH,SO;H, —C(CF,)
HCH,SO;H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH,)HSO,H, —CH,C(CF,)
HSO,H, —CH,C(CH;)HCH,SO,H, —CH,CH,C(CH,)
HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H—, —CH,C(CH,CH,CH,HSO,H, —(CHR?®)
LQSO,R*, —CHR?QSO,R*,  —(CHR?*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?%), 0SO,R*°, —(CHR?%)
~OSO,0H, —(CHR?%),,0SO,NHOH, —(CHR?9)
LOSO,NH,, —(CHR?*%)  NR**SO,R**, —(CHR?%),, N(C,.
s-alky)HSO,R*?,  —(CHR?%), N(C,_;-alkyl),SO,R*,
—(CHR?®), NR*80,0H, —(CHR?*%),, N(C,;-alkyl)
HSO,0H, —(CHR?*%) N(C,_;-alkyl),SO,0H, —(CHR>°)
N*SO,NHOH, —(CHR?®%),, N(C, ;-alkyDHSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, = —(CHR?*%),
NR*SO,NH,, —(CHR?%),, N(C, ;-alky)HSO,NH,,
—(CHR?9),, N(C,_;-alky1),SO,NH,, —(CHR36)q tetrazol-
5-yl, -tetrazol-5-yl, —CHR?%-tetrazol-5-yl, —(CHR?>?), tet-
razol-5-yl, —(CHR?>®), tetrazol-5-yl, —CH(C,_s-alkyl)-tet-
razol-5-yl, —CH(C, j-alkyl)-tetrazol-5-yl, —CH(OH)-
tetrazol-5-yl, —CH(OC, ;-alkyl)-tetrazol-5-yl, —CH
(CH,OC, _;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(CH,OH)-tetrazol-5-yl, —CHF-tetrazol-5-yl, —CH
(C,_s-alkyl)-tetrazol-5-yl, —CHR>*®*CH(C, _;-alkyl)-tetrazol-
5-yl, —CHR?°CH(OH)-tetrazol-5-yl, —CHR*°CH(OC, _,-
alkyl)-tetrazol-5-yl, —CHR?**CH(CH,0C,_;-alkyl)-
tetrazol-5-yl, —CHR3SCH(OH)-tetrazol-5-yl, —CHR3**CH
(CH,OH)-tetrazol-5-yl, —CHR?*°CHF-tetrazol-5-yl, —CH
(C,_¢-alkyl) CHR?®-tetrazol-5-yl, —CH(C, _;-alkyl) CHR®-
tetrazol-5-yl, —CH(OH)CHR?%-tetrazol-5-yl, —CH(OC, ;-
alkyl) CHR*-tetrazol-5-yl, —CH(CH,OC, _;-alkyl) CHR>®-
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tetrazol-5-yl, —CH(OH)CHR?®-tetrazol-5-yl, —CH
(CH,OH)CHR?-tetrazol-5-yl or —CHFCHR>®-tetrazol-5-
yl.

[0967] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0968] L is a group selected from hydrogen, halo, phenyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, indenyl,
indolyl, phenoxy-, C5-cyclo alkyl, Cs-cycloalkyl-C, -alkoxy,
C,-cycloalkyl-, C,-cycloalkenyl, perfluoromethoxy or per-
fluoromethylthio;

[0969] wherein said phenyl, benzofuranyl, benzoxazolyl,
benzothiazolyl, indenyl, phenyl-oxy-, Cs-cycloalkyl, C4-cy-
cloalkyl-C,-alkoxy, cyclopropyl-, Cg-cycloalkenyl, is
optionally substituted with one, two or three groups selected
from Cl—, F—, Br—, I—, CF,—, CF;S—, CF,0—,
N(CH,),S(=0),—, N(CH,),C(O)—, benzyloxy-, —OH,
CH,0—, CH;—, cyclopropyl-, cyclohexenyl, —NH—S
(=0),—CH; or —CN;

[0970] D is a substituted group selected from carbocyclic
aryl or heteroaryl;

wherein said group is substituted with L. and is further sub-
stituted with one, two or three substituents independently
selected from halogen, —CF;, —CN, optionally substituted
C, ¢-alkyl or optionally substituted C, ;-alkoxy-;

[0971] Z is isoxazol-3,5-diyl;
[0972] R!is a group selected from —H;
[0973] E is a group selected from t-butylvinylphenyl, (S)-

4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-phenyl-, trifluorometh-
oxy-phenyl-,  trifluorometh-thio-phenyl-,  halophenyl-,
biphenyl-, cyclopropyl-phenyl-, cyclopropyl-propyl-phe-
nyl-, t-butyl-phenyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-phenyl-, 3,3-dim-
ethyl-but-1-enyl-phenyl-, 4,4-dimethyl-pent-1-enyl-phenyl-,
4.4-dimethyl-pent-2-enyl-phenyl-, n-hexyl-phenyl-, n-hex-
enyl-phenyl-, 3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-
isoxazol-4-yl-phenyl-, 4-t-butyl-cyclohexen-1-yl-phenyl-, or
5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl;

[0974] Y is a group selected from —CH,— or —CH
(CHy)—;

[0975] X is phenylene;

[0976] wherein said phenylene is optionally substituted

with one or two groups independently selected from halogen,
—CN, —CF,;, —OCF,, —OCHF,, —OCH,CF;, —OH,
—OCH,, —0OCH,CH;, —OCH,CH,CH;, —CHj;, C,-alkyl,
C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, C,-alkenyl or C-alkenyl;

[0977] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0978] T is absent; and

[0979] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
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(CH,)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CH,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH,)CH,CH(CH;)CO,H, —CH,CH(CH;)CH(CH,)
CO,H, —CH(CH,CH,)CH,CO,H, —CH(CH,CH,)CO,H,
—CH(CH,CH,CH;)CO,H, —CH(CH,CH,CH,)
CH,CO,H, —CH,CH(CH,CH;)CO,H, —CH,CH
(CH,CH,CH,)CO,H —(CHR?°) , tetrazol-5-yl, -tetrazol-5-
yl, —CHR?-tetrazol-5-yl, —(CHR?%), tetrazol-5-yl,
—(CHR?%), tetrazol-5-yl, —CH(C,_s-alkyl)-tetrazol-5-yl,
—CH(C,_;-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(OC, _;-alkyl)-tetrazol-5-yl, —CH(CH,OC, ;-alkyl)-
tetrazol-5-yl, —CH(OH)-tetrazol-5-yl, —CH(CH,OH)-tet-
razol-5-yl or —CHF-tetrazol-5-yl.

[0980] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0981] L is a group selected from hydrogen, halo, phenyl,
benzofuranyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, benzoxazolyl, benzothiazolyl,
indenyl, indolyl, phenoxy-, C5-cycloalkyl, Cs-cycloalkyl-C, -
alkoxy, C;-cycloalkyl-, Cs-cycloalkenyl, perfluoromethoxy,
perfluoromethylthio;

[0982] whereinsaid phenyl, benzofuranyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, ben-
zoxazolyl, benzothiazolyl, indenyl, phenyl-oxy-, C;-cy-
cloalkyl, Cg-cycloalkyl-C,-alkoxy, cyclopropyl-, Cg-cy-
cloalkenyl, is optionally substituted with one or two groups
selected from Cl— F—, Br— I— CF;— CF;S—,
CF;0—, N(CH,),S(=—0),—, N(CH;),C(O)—, benzyloxy-,
—OH, CH;0—, CH;—, cyclopropyl-, cyclohexenyl,
—NH—S(—0),—CH,; or CN;

[0983] D is a substituted group selected from phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered, carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl;

[0984] wherein said group is substituted with L and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from halogen, —CN, —OR®, —SR®.
—C(O)R®, —C,_,-alkyl, —C,_,-alkenyl, —C,_s-alkynyl,
—C, ,-alkoxy-, —CH,CN, —CHF,, —CF;, —CH,CF;,
—C,_s-perfluoroalkyl, —OCF;, —OCH,CF;, —O—C,_¢-
alkyl-CF;, —OC, _;-perfluoroalkyl, —CH,OR?,
—CH,NR’R*°, —CH,CONR’R'® or —OCH,CONR’R*®;
[0985] whereinsaid heteroaryl or heterocyclyl contains one
or two heteroatoms independently selected from nitrogen,
oxygen or sulfur;

[0986] wherein R® is selected from aralkyl, C, s-alkyl or
aryl, each optionally substituted with halogen, —CN,
—0—C, j-alkyl or —S—C, ;-alkyl; wherein said C, ;-
alkyl of —O—C, ;-alkyl or —S—C, ;-alkyl is optionally
substituted with one or more halogens, up to and including
perhalo; and,

[0987] wherein each R'° is independently selected from
hydrogen, optionally substituted C,_s-alkyl or optionally sub-
stituted aryl; and,

[0988] wherein R* is selected from C, ;-alkyl optionally
substituted with one or more halogens, up to and including
perhalo;
[0989]
[0990]

Z is —C(O)NH—;

R'is H;

[0991] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-



US 2014/0135400 A1

diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-phenyl-, trifluorometh-
oxy-phenyl-,  trifluorometh-thio-phenyl-,  halophenyl-,
biphenyl-, cyclopropyl-phenyl-, cyclopropyl-propyl-phe-
nyl-, t-butyl-phenyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-phenyl-, 3,3-dim-
ethyl-but-1-enyl-phenyl-, 4,4-dimethyl-pent-1-enyl-phenyl-,
4.4-dimethyl-pent-2-enyl-phenyl-, n-hexyl-phenyl-, n-hex-
enyl-phenyl-, 3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-
isoxazol-4-yl-phenyl-, 4-t-butyl-cyclohexen-1-yl-phenyl-, or
5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl;

[0992] Y is a group selected from —CH,— or —CH
(CH;)—;

[0993] X is phenylene;

[0994] wherein said phenylene is optionally substituted

with one or two groups independently selected from halogen,
—CN, —CF,, —OCF,;, —OCHF,, —OCH,CF,, —OH,
—OCH,, —OCH,CH,, —0CH,CH,CH,, —CHj,, C,-alkyl,
C;-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl, C,-alkenyl;

[0995] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[0996] T is absent; and

[0997] A is a group selected from —SO,H, —CH,SO,H,
—CH,CH,SO,H, —CH,CH,CH,SO,H, —C(CH;)HSO,H,
—C(CF,)HSO;H, = —C(CH;HCH,SO,H, @ —C(CF,)
HCH,SO,H, —C(CH;)HCH,CH,SO,H, —C(CF,)
HCH,CH,SO,H, —CH,C(CH;HSO;H, —CH,C(CF;)
HSO,H, —CH,C(CH;HCH,SO,H, —CH,CH,C(CH;)

HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH;)SO,H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH,)CH,SO;H,
—C(CH,CH,)HSO,H, —C(CH,CH,CH,)HSO,H,
—C(CH,CH,CH,)H, —CH,SO;H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH,)HSO,H, —(CHR>®)
LQSO,R*, —CHR?QSO,R*, —(CHR?*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?%), 0SO,R**, —(CHR?%)
OSO,0H, —(CHR?%), 0SO,NHOH, —(CHR?9)
LOSO,NH,, —(CHR?®)  NR*SO,R*®, —(CHR??),, N(C,_
s-alky)HSO,R*?, —(CHR?%),  N(C, ;-alkyl),SO,R*,
—(CHR?®),, NR**80,0H, —(CHR?%),, N(C,_-alkyl)
HSO,0H, —(CHR?®), N(C, ;-alky]),SO,OH, —(CHR?®) |
NR*SO,NHOH, —(CHR?®),, N(C__;-alky)HSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, = —(CHR?*%),
NR*SO,NH,, —(CHR?*%) ~ N(C,_;-alky)HSO,NH, or
—(CHR?®), N(C, ;-alkyl),SO,NH,.

[0998] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[0999] L is a group selected from hydrogen, halo, phenyl,
benzofuranyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, benzoxazolyl, benzothiazolyl,
indenyl, indolyl, phenoxy-, C;-cycloalkyl, Cs-cycloalkyl-C, -
alkoxy, C;-cycloalkyl-, Cs-cycloalkenyl, perfluoromethoxy,
perfluoromethylthio;

[1000] wherein said phenyl, benzofuranyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, ben-
zoxazolyl, benzothiazolyl, indenyl, phenyl-oxy-, C;-cy-
cloalkyl, Cg-cycloalkyl-C,-alkoxy, cyclopropyl-, Cg-cy-
cloalkenyl, is optionally substituted with one or two groups
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selected from Cl— F—, Br— I— CF;— CF;S—,
CF;0—, N(CH,;),S(=—0),—, N(CH;),C(O)—, benzyloxy-,
—OH, CH;0—, CH;—, cyclopropyl-, cyclohexenyl,
—NH—S(—0),—CH,; or CN;

[1001] D is a substituted group selected from phenyl, five-
or six-membered heterocyclic monoaryl, nine- or ten-mem-
bered, carbocyclic bicyclic aryl, nine- or ten-membered bicy-
clic heteroaryl, five- or six-membered cycloalkyl or five- or
six-membered heterocyclyl;

[1002] wherein said group is substituted with L. and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from halogen, —CN, —OR®, —SR”.
—C(O)R®, —C,_,-alkyl, —C,_,-alkenyl, —C,_s-alkynyl,
—C, ,-alkoxy-, —CH,CN, —CHF,, —CF;, —CH,CF;,
—C,_¢alkyl-CF;, —C,_;-perfluoroalkyl, —OCF;,
—OCH,CF;, —0—C;_;alkyl CF;,—OC, _;-perfluoroalkyl,

—CH,OR®’, —CH,NR°R'®, —CH,CONR’R'  or
—OCH,CONR’R';
[1003] whereinsaid heteroaryl or heterocyclyl contains one

or two heteroatoms independently selected from nitrogen,
oxygen or sulfur;

[1004] wherein R® is selected from aralkyl, C, s-alkyl or
aryl, each optionally substituted with halogen, —CN,
—0—C, j-alkyl or —S—C, ;-alkyl; wherein said C, ;-
alkyl of —O—C, ;-alkyl or —S—C, ;-alkyl is optionally
substituted with one or more halogens, up to and including
perhalo; and,

[1005] wherein each R'° is independently selected from
hydrogen, optionally substituted C,_s-alkyl or optionally sub-
stituted aryl; and,

[1006] wherein R is selected from C, ;-alkyl optionally
substituted with one or more halogens, up to and including
perhalo;
[1007]
[1008]

Z. is isoxazol-3,5-diyl;

R'is H;

[1009] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-phenyl-, trifluorometh-
oxy-phenyl-,  trifluorometh-thio-phenyl-,  halophenyl-,
biphenyl-, cyclopropyl-phenyl-, cyclopropyl-propyl-phe-
nyl-, t-butyl-phenyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-phenyl-, 3,3-dim-
ethyl-but-1-enyl-phenyl-, 4,4-dimethyl-pent-1-enyl-phenyl-,
4.4-dimethyl-pent-2-enyl-phenyl-, n-hexyl-phenyl-, n-hex-
enyl-phenyl-, 3-methyl-benzothiophen-2-yl-, 3,5-dimethyl-
isoxazol-4-yl-phenyl-, 4-t-butyl-cyclohexen-1-yl-phenyl-, or
5,5-dimethyl-cyclohexa-1,3-dien-2-yl-phenyl;

[1010] Y is a group selected from —CH,— or —CH
(CHy3)—;

[1011] X is phenylene;

[1012] wherein said phenylene is optionally substituted

with one or two groups independently selected from halogen,
—CN, —CF,, —OCF,;, —OCHF,, —OCH,CF,, —OH,
—OCH,, —0OCH,CH,,—OCH,CH,CH,, —CHj, C,-alkyl,
Cs-alkyl, C,-alkyl, Cs-alkyl, Cg-alkyl, C,-alkenyl, C;-alk-
enyl, C,-alkenyl, Cs-alkenyl, C,-alkenyl;
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[1013] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1014] T is absent; and

[1015] A is a group selected from —CO,H, —CH,CO,H,
—CH,CH,CO,H —CH,CH(OH)CO,H,
—CH,CH,CH,CO,H, @ —C(CH;)HCO,H, —C(CF,)
HCO,H, —C(CH,)HCH,CO,H, —C(CF;)HCH,CO,H,
—C(CH;)HCH,CH,CO,H, —C(CF;)HCH,CH,CO,H,
—CH,C(CH;)HCO,H, —CH,C(CF;)HCO,H, —CH,C
(CH;)HCH,CO,H,—CH,CH,C(CH;)HCO,H,—CH(CHy,)
CH(CH;)CO,H, —CH(CH;)CH(CH;)CH,CO,H, —CH
(CH;)CH,CH(CH;)CO,H, —CH,CH(CH,;)CH(CH,)
CO,H, —CH(CH,CH,)CH,CO,H, —CH(CH,CH;)CO,H,
—CH(CH,CH,CH;)CO,H, —CH(CH,CH,CH,)
CH,CO,H, —CH,CH(CH,CH;)CO,H, —CH,CH
(CH,CH,CH,)CO,H —(CHR? 6)q tetrazol-5-yl, -tetrazol-5-
yl, —CHR?®-tetrazol-5-yl, —(CHR?%), tetrazol-5-yl,
—(CHR?%), tetrazol-5-yl, —CH(C,_s-alkyl)-tetrazol-5-yl,
—CH(C,_j-alkyl)-tetrazol-5-yl, —CH(OH)-tetrazol-5-yl,
—CH(OC, _;-alkyl)-tetrazol-5-yl, —CH(CH,OC, _;-alkyl)-
tetrazol-5-yl, —CH(OH)-tetrazol-5-yl, —CH(CH,OH)-tet-
razol-5-yl or —CHF-tetrazol-5-yl.

[1016] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[1017] L isa)a group selected from —H, phenyl, CF,0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) phenyl substituted
with a group selected from Cl—, F—, Br—, I—, CF,—,
N(CH;),C(O)—, N(CH;),S(=0),—, Cq4-cycloalkyl-C,-
alkoxy, CF,;0—, CF,S—, —OH, —NHS(—0),CH,, Br—,
methoxy-,—CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
CF;—, Cl— and CF;—, methoxy- and F—, —CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1018] D is a substituted group selected from carbocyclic
aryl or heteroaryl;

[1019] wherein said group is substituted with L. and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from F—, Cl—, Br—, —CN, C, ;-alkyl,
—CF,, —CH,—CF;, O—CF;, —O—CH,—CF; or C, _¢-
alkoxy-;

[1020] Zis —C(O)NH—;

[1021] R'isH;

[1022] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
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4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1023] Y is a group selected from —CH,— or —CH
(CH;)—;

[1024] X is phenylene;

[1025] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1026] T is absent; and

[1027] A is a group selected from —SO,H, —CH,SO,H,
—CH,CH,SO,H, —CH,CH,CH,SO,H, —C(CH;)HSO,H,
—C(CF,)HSO;H, @ —C(CH;HCH,SO;H, @ —C(CF,)
HCH,SO,H, —C(CH;)HCH,CH,SO,H, —C(CF;)
HCH,CH,SO,H, —CH,C(CH;)HSO,H, —CH,C(CF;)
HSO,H, —CH,C(CH,;)HCH,SO,H, —CH,CH,C(CHj;)

HSO,H, —CH(CH,;)CH(CH,)SO,H, —CH(CH;)CH(CH,)
CH,SO,H, —CH(CH,)CH,CH(CH,)SO;H, —CH,C(CH,)
HC(CH;)HSO;H, —CH(CH,CH;)CH,SO;H,
—C(CH,CH,)HSO;H, —C(CH,CH,CH,)HSO;H,
—C(CH,CH,CH,)H, —CH,SO,H, —CH,C(CH,CH,)
HSO,H, —CH,C(CH,CH,CH;)HSO,H, —(CHR>®)
LQSO,R*?,  —CHR?*QSO,R*, —(CHR*%),QSO,R*,
—(CHR?%),QSO,R*’, —(CHR?*%), QSO,R*°, —(CHR?%)
~OSO,0H, —(CHR??), OSO,NHOH, —(CHR?®)
LOSO,NH,, —(CHR?*%) NR**SO,R**, —(CHR??), N(C,.
3-alkyDHSO,R?®,  —(CHR?%),,  N(C,_;-alkyl),SO,R*,
—(CHR?%),, NR*™SO,0H, —(CHR?%), N(C,_;-alkyl)
HSO,0H, —(CHR?>%), N(C, ;-alkyl),SO,0H, —(CHR>®) |
NR*SO,NHOH, —(CHR?%),, N(C__;-alky)HSO,NHOH,
—(CHR?®),,  N(C,_;-alkyl),SO,NHOH, —(CHR?*%),
NR*SO,NH,, —(CHR?*%),, N(C, ;-alkyl)HSO,NH, or
—(CHR?%) , N(C, _,-alky1),SO,NH,.

[1028] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[1029] L isa)a group selected from —H, phenyl, CF;0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) pheny] substituted
with a group selected from Cl—, F—, Br—, [, CF;—,
N(CH;),C(O)—, N(CH;),S(—=0),—, Cq-cycloalkyl-C,-
alkoxy, CF;0—, CF,S—, —OH, —NHS(—0),CH;, Br—,
methoxy-, —CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
CF;—,Cl—and CF,—, methoxy-and F—,—CNand F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1030] D is a substituted group selected from a substituted
phenyl or a substituted five- or six-membered heterocyclic
monoaryl;

[1031] wherein said group is substituted with L and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from halogen, —CF;, —CN, optionally sub-
stituted C, _¢-alkyl or optionally substituted C,_s-alkoxy-;
[1032] Zis —C(O)NH—;

[1033] R'—H;

[1034] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
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pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1035] Y is a group selected from —CH,— or —CH
(CHz)—;

[1036] X is phenylene;

[1037] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1038] T is absent; and

[1039] A is —CH,CH,SO,H.

[1040] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[1041] L isa)a group selected from —H, phenyl, CF;0—,
CF;S—, Cg-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) phenyl substituted
with a group selected from Cl—, F—, Br—, I—, CF,—,
N(CH;),C(O)—, N(CH;),S(=0),—, Cq4-cycloalkyl-C,-
alkoxy, CF,0—, CF;S—, —OH, —NHS(—0),CH,, Br—,
methoxy-,—CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF,— and CF,—, F— and
CF;—, Cl— and CF;—, methoxy- and F—, —CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1042] D is a substituted group selected from a substituted
phenyl or a substituted five- or six-membered heterocyclic
monoaryl;

[1043] wherein said group is substituted with L and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from halogen, —CN, —CF;, C,_¢-haloalkyl,
C, ¢-alkyl, C, ;-haloalkoxy or C, 4-alkoxy-;

[1044] Zis —C(O)NH—;

[1045] R'isH;

[1046] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1047] Y is a group selected from —CH,—, or —CH
(CHz)—;

[1048] X is phenylene;
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[1049] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1050] T is absent; and

[1051] A is —CH,CH,SO,H.

[1052] In another embodiment, of the present invention

provides compounds of general formula (I) wherein:

[1053] L isa)a group selected from —H, phenyl, CF;0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) pheny] substituted
with a group selected from Cl—, F—, Br—, [, CF;—,
N(CH;),C(O)—, N(CH;),S(—=0),—, Cq-cycloalkyl-C,-
alkoxy, CF,0—, CF,S—, —OH, —NHS(—0),CH,, Br—,
methoxy-, —CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
CF;—,Cl—and CF,—, methoxy-and F—,—CNand F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1054] D is a substituted group selected from phenyl,
pyridyl, pyrimidinyl, benzimidazolyl, benzoxazolyl, benzo-
furanyl, or benzothiazolyl, wherein said group is substituted
with L and is optionally further substituted;

[1055] Zis —C(O)NH—;

[1056] R'isH;

[1057] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1058] Y is a group selected from —CH,— or —CH
(CHy)—;

[1059] X is phenylene

[1060] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1061] T is absent; and

[1062] A is —CH,CH,SO,H.

[1063] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[1064] L isa)a group selected from —H, phenyl, CF;0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) pheny] substituted
with a group selected from Cl—, F—, Br—, [, CF;—,
N(CH;),C(O)—, N(CH,;),S(—0),—, Cg-cycloalkyl-C,-
alkoxy, CF,0—, CF,S—, —OH, —NHS(—0),CH,, Br—,
methoxy-, —CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
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CF;—, Cl— and CF;—, methoxy- and F—, —CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1065] D is a substituted group selected from a substituted
phenyl or a substituted five- or six-membered heterocyclic
monoaryl;

[1066] wherein said group is substituted with L and is fur-
ther substituted with one, two or three substituents indepen-
dently selected from F—, Cl—, Br—, —CN, C, ;-alkyl,
—CF,, —CH,—CF;, O—CF;, —O—CH,—CF; or C, _¢-
alkoxy-;
[1067]
[1068]

Z is —C(O)NH—;

R'is H;

[1069] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1070] Y is —CH,—;

[1071] X is phenylene;

[1072] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1073] T is absent; and

[1074] A is —CH,CH,SO,H.

[1075] In another embodiment, of the present invention
provides compounds of general formula (I) wherein:

[1076] L isa)a group selected from —H, phenyl, CF;0—,
CF;S—, Cg-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) phenyl substituted
with a group selected from Cl—, F—, Br—, [, CF;—,
N(CH,),C(0)—, N(CH,;),S(=—0),—, C,-cycloalkyl-C,-
alkoxy, CF,0—, CF;S—, —OH, —NHS(—0),CH,, Br—,
methoxy-,—CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
CF;—, Cl— and CF;—, methoxy- and F—, —CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1077] D is a substituted group selected from phenyl,
pyridyl, pyrimidinyl, benzimidazolyl, benzoxazolyl, benzo-
furanyl or benzothiazolyl;

[1078] wherein said group is substituted with L. and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from optionally substituted C,_s-alkyl,
optionally substituted C, s-alkenyl, optionally substituted
C,_¢-alkynyl, optionally substituted C;_,-cycloalkyl, option-
ally substituted C, ¢-cycloalkenyl, optionally substituted
C,_g-alkoxy, optionally substituted C;_g-alkylthio-, option-
ally substituted C;_g-cycloalkylalkoxy, optionally substituted
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C,_g-cycloalkylalkylthio-, optionally substituted C; g-cy-
cloalkyloxy, optionally substituted C;_¢-cycloalkylthio, halo-
gen, —CF;, —NO,, —CN, —NR'"’R'®, —OR°—SR?,
—S(O)R®, —SO,R°, —NR'SOR!°, —NR"SO,R',
—SO,NR'"R'", —CONR'’R'®, —NRCOR'?, —OC(O)
NRR'°, —CH,NR!°R'®, —OC(O)R®°, —C(O)R® or
—COOR?;

[1079] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, ;-alkyl or optionally
substituted aryl; and,

[1080] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;
[1081] Zis —C(O)NH—;

[1082] R'isH;

[1083] E is a group selected from t-butylvinylphenyl, (S)-
4-t-butylcyclohexcnylphenyl, (R)-4-t-butylcyclohexo-
nylphenyl, 4,4-dimethylcyclohexadienylphenyl, 4,4-dimeth-
ylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-.

[1084] Y is—CH,—;

[1085] X is phenylene;

[1086] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1087] T is absent; and

[1088] A is—CH,CH,SO;H.

[1089] Inanother embodiment ofthe present invention pro-
vides compounds of general formula (I) wherein:

[1090] L isa)a group selected from —H, phenyl, CF,0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) pheny] substituted
with a group selected from Cl—, F—, Br—, I-—, CF,—,
N(CH;),C(O)—, N(CH;),S(—=0),—, Cq-cycloalkyl-C,-
alkoxy, CF,;0—, CF,S—, —OH, —NHS(—0),CH,, Br—,
methoxy-, —CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF,— and CF,—, F— and
CF;—, Cl— and CF;—, methoxy- and F—,—CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1091] D is a phenyl group substituted with L and further
substituted with a second group —(CR''R''),—O—
(CRMR'")—O— to form a third group; wherein said
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—(CRM"R"),—O—(CR"R'") —O— is attached at two
adjacent positions on D to form a 5- or 6-membered ring;
wherein a is 0 or 1; wherein ¢ is 1 or 2; and wherein each R**
is independently selected from hydrogen, C, s-alkyl or
fluoro;

[1092] wherein said third group is optionally substituted
with one, two, three or four substituents independently
selected from optionally substituted C, ¢-alkyl, optionally
substituted C,_,-alkenyl, optionally substituted C,_s-alkynyl,
optionally substituted C;_,-cycloalkyl, optionally substituted
C,s-cycloalkenyl, optionally substituted C,  -alkoxy,
optionally substituted C;_g-alkylthio-, optionally substituted
C, s-cycloalkylalkoxy, optionally substituted C; 4-cy-
cloalkylalkylthio-, optionally substituted C; g-cycloalky-
loxy, optionally substituted C, ¢-cycloalkylthio, halogen,
—NO,, —CN, SR®, —S(O)R°, —SO,R®, —NR’SOR*?,
—NR7SO,R', —SO,NR'R™, —CONR'"R',
—NRPCOR'?, —OC(O)NR'°R'°, —CH,NR!°R'°, —OC
(O)R®, —C(O)R® or —COOR?;

[1093] wherein, R® is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

[1094] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds;

[1095] Zis —C(O)NH—;
[1096] R'isH;
[1097] E is a group selected from t-butylvinylphenyl, (S)-

4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1098] Y is —CH,—;

[1099] X is phenylene;

[1100] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1101] T is absent;

[1102] A is —CH,CH,SO;H.

[1103] In another embodiment, of the present invention

provides compounds of general formula (I) wherein:

[1104] L isa) a group selected from —H, phenyl, CF,0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) phenyl substituted
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with a group selected from Cl—, F—, Br—, [, CF;—,
N(CH;),C(O)—, N(CH;),S(—=0),—, Cq-cycloalkyl-C,-
alkoxy, CF;0—, CF,S—, —OH, —NHS(—0),CH;, Br—,
methoxy-, —CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF,— and CF,—, F— and
CF;—, Cl— and CF;—, methoxy- and F—,—CN and F—or
CH;— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1105] D is a substituted group selected from phenyl,
pyridyl, pyrimidinyl, benzimidazolyl, benzoxazolyl, benzo-
furanyl, or benzothiazolyl;

[1106] wherein said group is substituted with L. and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from optionally substituted C,_,-alkyl,
optionally substituted C, ¢-alkenyl, optionally substituted
C,_s-alkynyl, optionally substituted C;_¢-cycloalkyl, option-
ally substituted C, g-cycloalkenyl, optionally substituted
C, s-cycloalkyloxy, optionally substituted C; 4-cycloalky-
Ithio, halogen, —CF,, —NO,, —CN, —NR!°R'°, —OR?,
—SR®, —NR"SOR'®, —SO,NR'R'’, —CONR'’R',
—OC(O)NR'®R'®, —CH,NR'"R'° or —C(O)R’; wherein
R? is aralkyl, C,_s-alkyl or aryl, each optionally substituted
with one, two or three substituents independently selected
from halogen, —NO,, —CN, —OR”*, —SR* or —NR™-
SOR'®;

[1107] wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds; R* is
selected from C, j-alkyl optionally substituted with one or
more halogens, up to and including perhalo, and

[1108] wherein said C, _¢-alkyl, C, ¢-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,
—OCHF,, —OCF,, —NO,, —OR® or C, s-alkyl;

[1109] Zis —C(O)NH—;
[1110] R'isH;
[1111] E is a group selected from t-butylvinylphenyl, (S)-

4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohexenylphenyl, cyclohexenylphenyl, 4.4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1112] Y is —CH,—;

[1113] X is phenylene;
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[1114] M is a group selected from —NHC(O)—, —C(O)
NH—, —O0—;

[1115] T is absent; and

[1116] A is—CH,CH,SO,H.

[1117] In another embodiment, of the present invention

provides compounds of general formula (I) wherein:

[1118] L isa) a group selected from —H, phenyl, CF,0—,
CF;S—, Cg4-cycloalkyl-C, -alkoxy, benzofuranyl, benzimi-
dazolyl, benzoxazolyl, benzothiazolyl, indenyl, Br—, phe-
noxy-, phenoxy disubstituted with Cl—, cyclohexenyl, ben-
zyl or benzyl disubstituted with Cl—, b) phenyl substituted
with a group selected from Cl—, F—, Br—, I—, CF,—,
N(CH;),C(O)—, N(CH;),S(=0),—, Cq4-cycloalkyl-C,-
alkoxy, CF,;0—, CF,S—, —OH, —NHS(—0),CH,, Br—,
methoxy-,—CN or cyclopropyl, ¢) phenyl disubstituted with
a group(s) selected from Cl—, F—, Cl— and F—, benzy-
loxy- and F—, —OH and F—, CF;— and CF;—, F— and
CF;—, Cl— and CF;—, methoxy- and F—, —CN and F—or
CH,— and F— or d) phenyl substituted methoxy- and dis-
ubstituted with F—;

[1119] D is a substituted group selected from phenyl,
pyridyl, pyrimidinyl, benzimidazolyl, benzoxazolyl, benzo-
furanyl, or benzothiazolyl;

[1120] wherein said group is substituted with L and is fur-
ther substituted with one, two, three or four substituents inde-
pendently selected from optionally substituted C, s-alkyl,
optionally substituted C, -alkenyl, optionally substituted
C,_¢-alkynyl, optionally substituted C;_g-cycloalkyl, option-
ally substituted C, ¢-cycloalkenyl, optionally substituted
C,_g-cycloalkyloxy, optionally substituted C; g-cycloalky-
Ithio, halogen, —NO,, —CF,, —CN, —NR!°R!°, —OR?,
—SR®, —NR"SOR'®, —SO,NR'R'’, —CONR'"R',
—OC(O)NR'R'°, CH,NR!°R*° or —C(O)R?;

[1121] wherein R® is aralkyl, C, ¢-alkyl or aryl, each
optionally substituted with one, two or three substituents
independently selected from halogen, —NO,, —CN, —OR?,
—SR* or —NR*SOR'?;

[1122] wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds; R* is
selected from C,_;-alkyl optionally substituted with one or
more halogens, up to and including perhalo, and

[1123] wherein said C,_¢-alkyl, C, ¢-alkenyl or C, s-alky-
nyl is optionally substituted with one, two or three substitu-
ents independently selected from halogen, —CN, —CF;,

—OCHF,, —NO,, —OR® or C,_4-alkyl;

[1124] Zis —C(O)NH—;

[1125] R'isH;

[1126] E is a group selected from t-butylvinylphenyl, (S)-

4-t-butylcyclohexenylphenyl, (R)-4-t-butylcyclohex-
enylphenyl, 4.4-dimethylcyclohexadienylphenyl, 4,4-dim-
ethylcyclohex  enylphenyl, cyclohexenylphenyl, 4,4-
diethylcyclohexenylphenyl, 4.4-
dipropylcyclohexenylphenyl, cis-4-t-butylcyclohexylphenyl,
trans-4-t-butylcyclohexylphenyl, 4-t-butylphenylphenyl,
methoxyphenyl-, ethoxyphenyl-, propyloxyphenyl-, isopro-
pyloxyphenyl-, butyloxyphenyl-, t-butyloxyphenyl-, iso-bu-
tyloxyphenyl-, pentyloxyphenyl-, isopentyloxyphenyl-, neo-
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pentyloxyphenyl-, trifluoromethyl-benzyl-, trifluorometh-
oxy-benzyl-, trifluorometh-thio-benzyl-,  halobenzyl-,
phenyl-benzyl-, cylcopropyl-benzyl-, cylcopropyl-propyl-
benzyl-, t-butyl-benzyl-, cyclopentenyl-phenyl-, cyclohexyl-
phenyl-, propenyl-phenyl-, cyclohexenyl-benzyl-, 3,3-dim-
ethyl-but-1-enyl-benzyl-, 4,4-dimethyl-pent-1-enyl-benzyl-,
4.4-dimethyl-pent-2-enyl-benzyl-, n-hexyl-benzyl-, n-hex-
enyl-benzyl- or dimethyl-isoxazol-4-yl-benzyl-;

[1127] Yis —CH,—;

[1128] X is phenylene;

[1129] M is a group selected from —NHC(O)—, —C(O)
NH— or —O—;

[1130] T is absent; and

[1131] Ais —CH,CH,SO,H.

[1132] Certain aspects of the invention provide for com-

pounds of the following formulae:

R2 o 7 | R3
O x
N \R4

H
R1 or
{
HO3S/\/
O
R2 R3
0 = ‘
N X
H R4
R1
N
HO3S/\/
O
wherein:

R1 is H, CH, or CH,CH,

[1133] R2is C1-C6 alkyl, alkenyl or alkoxy
R3 is phenyl, benzofuran-2-yl or benzoxazol-2-yl, optionally
substituted with one or more substituents; and

R4 is 0, F, Cl, CH,, CF, OCF, and CN.

[1134] Various embodiments of these compounds provide
compounds where R is substituted with one or more sub-
stituents independently selected from H, F, Cl, CH;, CF;,
OCF, or CN. Other aspects provide for R? to be substituted
with one or more substituents independently selected from
optionally substituted C,_s-alkyl, optionally substituted C, -
alkenyl, optionally substituted C, ¢-alkynyl, optionally sub-
stituted C;_,-cycloalkyl, optionally substituted C, g-cy-
cloalkenyl, optionally substituted C; g-alkoxy, optionally
substituted C, g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C;_,;-cycloalkylalky-
Ithio-, optionally substituted C;_g-cycloalkyloxy, optionally
substituted C; g-cycloalkylthio, halogen, —NO,, —CN,
—NR'"R'™,  —OR®, —SR°, —S(O)R°, —SO,R°
—NR"SOR'®, —NR’SO,R'®, —SO,NR'®, —CONR'’R'®,
—NRPCOR'°, —OC(O)NR'°R'°, —CH,NR!°R'°, —OC
(O)R®, —C(O)R® or —COOR?;



US 2014/0135400 A1

[1135] wherein R’ is independently selected from hydro-
gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

wherein each R'° is independently selected from hydrogen,
optionally substituted C,_;-alkyl, optionally substituted aryl
or R'°R*° together with the N to which they are attached form
a 3 to 8 membered optionally substituted heterocyclic ring;
wherein said heterocyclic ring contains at least one C atom;
wherein said heterocyclic ring optionally contains one or two
further heteroatoms independently selected from nitrogen,
oxygen and sulfur; and wherein said heterocyclic ring option-
ally contains 0, 1 or 2 double bonds.

[1136] Yet other embodiments provide compounds where
R2 is selected from (CH;);C—, (CH;);CCH—CH— or
(CH,;);CCH,0—. Another embodiment provides for com-
pounds wherein R2 is selected from (CH,);C—, (CH;)
;CCH—CH— or (CH,);CCH,O— and R3 is substituted
with one or more substituents independently selected from H,
F, Cl, CH;, CF,, OCF; or CN.

[1137] Further aspects of the invention provide for com-
pounds where R2 is selected from (CH;);C—, (CH;)
;CCH—CH— or (CH;);CCH,O— and R3 is substituted
with one or more substituents independently selected from
optionally substituted C, ¢-alkyl, optionally substituted C, -
alkenyl, optionally substituted C, ;-alkynyl, optionally sub-
stituted C;_,-cycloalkyl, optionally substituted C, g-cy-
cloalkenyl, optionally substituted C, 4 -alkoxy, optionally
substituted C,_g-alkylthio-, optionally substituted C; g-cy-
cloalkylalkoxy, optionally substituted C, ¢-cycloalkylalky-
Ithio-, optionally substituted C, -cycloalkyloxy, optionally
substituted C,_g-cycloalkylthio, halogen, —NO,, —CN,

—NR'°R*°,  —OR®, —SR°, —S(O)R°, —SO,R?
—NR°SOR'®, —NRSO,R'®, —SO,NR'R™,
—CONR'R'®, —NR°COR'°, —OC(O)NR'"R',
—CH,NR'"R'®, —OC(O)R®, —C(O)R®, —CF;, or
—COOR?;

[1138] wherein R’ is independently selected from hydro-

gen, optionally substituted aralkyl, C, s-alkyl or optionally
substituted aryl; and,

wherein each R'° is independently selected from hydrogen,
optionally substituted C, ¢-alkyl, optionally substituted aryl
or R'°R*° together with the N to which they are attached form
a 3 to 8 membered optionally substituted heterocyclic ring;
wherein said heterocyclic ring contains at least one C atom;
wherein said heterocyclic ring optionally contains one or two
further heteroatoms independently selected from nitrogen,
oxygen and sulfur; and wherein said heterocyclic ring option-
ally contains 0, 1 or 2 double bonds.

[1139] Certain aspects of the invention provide for com-
pounds, prodrugs thereof, and compositions comprising the
compounds or prodrugs thereof wherein the compound is:

or
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i -continued
R L
I /O/
%
o R46
R¥
H
N
HO3S/\/
(@]

wherein:

R* is H, CH, or CH,CH,; R* is optionally substituted, is
located at any position on the aryl ring and is C,-C; alkyl,
alkenyl or alkoxy, C;_¢ cycloalkyl, or C, 4 cycloalkenyl; L is
phenyl, indenyl, benzofuran-2-yl or benzoxazol-2-yl, option-
ally substituted with one or more substituents; and R*®is H, F,
Cl, CH,, CF,, OCF, and CN. In certain embodiments, R** is
located at the 3 or 4 position of the aryl ring. Other aspects of
the invention provide for L to be substituted with one or more
substituents independently selected from H, F, Cl, CH;, CF;,
OCF; or CN. Alternatively, L can be substituted with one or
more substituents independently selected from optionally
substituted C,_s-alkyl, optionally substituted C,_-alkenyl,
optionally substituted C, -alkynyl, optionally substituted
C,_4~cycloalkyl, optionally substituted C, g-cycloalkenyl,
optionally substituted C;_g-alkoxy, optionally substituted
C, s-alkylthio-, optionally substituted C, ;-cycloalkyla-
lkoxy, optionally substituted C; g-cycloalkylalkylthio-,
optionally substituted C, ¢-cycloalkyloxy, optionally substi-
tuted C,_g-cycloalkylthio, halogen, —NO,, —CN, —CF;,

~NR'R] _OR°, —SR°, —S(OR°, —SO,R°
~ NR°SOR°, — NR°SO,R'°, — SO,NR'°R'®,
_CONR'R'®,  _NR°COR', —OC(O)NR'’R',

—CH,NR'R!°, —OC(O)R®°, —C(O)R® or —COOR?;
wherein R? is independently selected from hydrogen, option-
ally substituted aralkyl, C, ;-alkyl or optionally substituted
aryl; and, wherein each R'° is independently selected from
hydrogen, optionally substituted C, _¢-alkyl, optionally sub-
stituted aryl or R'°R'° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds. Certain
other aspects of the compounds provide for R** to be option-
ally substituted and selected from (CH;);C— (CH;)
;CCH—CH—, t-butylcycloalkenyl-, or (CH,),;CCH,O0—.
Various other aspects provide for R** to be optionally substi-
tuted and selected from (CH,),C—, (CH;);CCH—CH—,
t-butyl-cycloalkenyl-, or (CH;);CCH,O— and L is substi-
tuted with one or more substituents independently selected
from H, F, Cl, CH;, CF;, OCF; or CN. Other aspects of the
invention provide for R*® to be selected from (CH;),C—,
(CH;);CCH—CH— or (CH;);CCH,O— and L is substi-
tuted with one or more substituents independently selected
from optionally substituted C, _,-alkyl, optionally substituted
C,_s-alkenyl, optionally substituted C,_s-alkynyl, optionally
substituted C;_,-cycloalkyl, optionally substituted C, g-cy-
cloalkenyl, optionally substituted C; g-alkoxy, optionally
substituted C, g-alkylthio-, optionally substituted C; g-cy-



US 2014/0135400 A1

cloalkylalkoxy, optionally substituted C, ¢-cycloalkylalky-
Ithio-, optionally substituted C;_¢-cycloalkyloxy, optionally
substituted C,_¢-cycloalkylthio, halogen, —NO,, —CN,

~NR'R'™, —OR°, —SR°, —S(O)R°, —SO,R°
— NR°SOR'®, —NR°SO,R*°, —SO,NRR®,
~_CONR'R',  _NR°COR'Y, —OC(O)NR'R'™,

—CH,NR'"R'®, —OC(O)R®, —C(O)R® or —COOR?;
wherein R is independently selected from hydrogen, option-
ally substituted aralkyl, C, ¢-alkyl or optionally substituted
aryl; and, wherein each R'° is independently selected from
hydrogen, optionally substituted C, ¢-alkyl, optionally sub-
stituted aryl or R'°R*° together with the N to which they are
attached form a 3 to 8 membered optionally substituted het-
erocyclic ring; wherein said heterocyclic ring contains at least
one C atom; wherein said heterocyclic ring optionally con-
tains one or two further heteroatoms independently selected
from nitrogen, oxygen and sulfur; and wherein said hetero-
cyclic ring optionally contains 0, 1 or 2 double bonds. In some
embodiments where R** is substituted, R** can be substituted
with C,-C, alkyl.

[1140] The following compounds of formula I wherein Y is
—CHR26-, X is 1,4-Ph-, Mis —HN—CO—, T is —CH,—,
and A is —CH,—SO;H, and pharmaceutically acceptable
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salts and prodrugs thereof are preferred. These preferred
compounds are shown in Formula I* below:

Formula I*
p| ~*TD—L
R1
o - —+—» Q group
[ N x7 Sras
HO—S/\/ \ﬂ/
Il
(6] (6]
[1141] The preferred compounds are listed in Table 1 by

designated numbers assigned to E, Q, D and [ moieties in the
above formula according to the following convention: E.Q.
D.L. For each moiety, structures are assigned to a number
shown in the following tables for E, Q, D, and L.

[1142] Variable E represents the substituent that is con-
nected to the carbon atom which is connected to Z and R1 as
shown in formula I, and it is divided into five Groups, each
listing six different substituents.

The Group 1 substituents for variable E are assigned the
following numbers:

# 1

E j\(j\

’
;
;

2 3

4 5 6

The Group 2 substituents for variable E are assigned the
following numbers:

.
/
. ’ ’
; /
; ’ K
;
, ;
, ;
. ;
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-continued

# 4 5
, oF
II ll

The Group 3 substituents for variable E are assigned the
following numbers:

The Group 4 substituents for variable E are assigned the
following numbers:
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The Group 5 substituents for variable E are assigned the
following numbers:
# 1 2 3
E
#
E

[1143] Variable Q represents the moiety containing 7, R1
and CHR?® as shown in Formula I* and it is connected to E, D,
and X (wherein X is a -1,4-phenylene-) as shown in the above
configuration. Variable Q is divided into five Groups, each
listing six different moieties.

The Group 1 moieties for variable Q are assigned the follow-
ing numbers:

# 1 2 3 4 5 6
Q 0 0 0 0 0 0
H Me F H Me F
E D E D E D E D E D E _D
N N N N N” N
H H H H H H
X H X H X H X7 "Me X7 “Me X7 "Me

The Group 2 moieties for variable Q are assigned the follow-
ing numbers:

¥ 1 2 3 4 5 6
¢ H N0 D M N0 D F N0 D H N0 D _F N0 D M N0 D
(5] (5]
xH X7 H X H X7 Me X7 Me X7 Me

The Group 3 moieties for variable Q are assigned the follow-
ing numbers:

# 1 2 3 4 5 6

0 0 0 -0 0 -0
¢ N N D E_| D " I\II D MeI\II D F I\II D
N’ N’ N’ E / E / E /
H H H
X7 Rt X7 Bt X7 Rt N N g




May 15,2014

US 2014/0135400 A1
60
The Group 4 moieties for variable Q are assigned the follow-
ing numbers:
# 1 2 3 4 5 6
Q H i Me i F i
E D E D E )
Y N > N Y N
Ny x>y Ny

The Group 5 moieties for variable Q are assigned the follow-
ing numbers:

[1144] Variable Drepresents the moiety thatis connected to
Z and L as shown in formula I*, and it is divided into two
Groups, each listing six different moieties.

The Group 1 moieties for variable D are assigned the follow-
ing numbers:

# 1 2 3 4 5 6
D L
H L H L H L H L H L H H
zZ H Z Me Z Cl Z CF; Z F Z H
H
The Group 2 moieties for variable D are assigned the follow-
ing numbers:
# 1 2 3 4 5 6
D H H L
H L " L H L H L " L H Me
zZ H 7 H Z H Z H 7 F Z H
Cl Me CF3 H H

[1145] Variable L represents the substituent that is con-
nected to D as shown in formula I*, and it is divided into five
Groups, each listing six different substituents.
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The Group 1 substituents for variable L. are assigned the
following numbers:

The Group 2 substituents for variable L. are assigned the
following numbers:

CF3

The Group 3 substituents for variable L. are assigned the
following numbers:

CF;
CF;

The Group 4 substituents for variable L. are assigned the
following numbers:

The Group 5 substituents for variable L. are assigned the
following numbers:
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-continued

TABLE 1

1.1.1.1 1.251 1431 1611 2151 2331 2511 2651 3231 3411 3551
1.1.1.2 1.252 1432 1612 2152 2332 2512 2652 3232 3412 3552
1.1.1.3  1.253 1433 1613 2153 2333 2513 2653 3233 3413 3553
1.1.1.4 1254 1434 1614 2154 2334 2514 2654 3234 3414 3554
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TABLE 1-continued
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4.1.3.1
4.1.3.2
4.1.3.3
4.1.3.4
4.1.3.5
4.1.3.6
4.14.1
4.14.2
4143
4.14.4
4.14.5
4.14.6
4.1.5.1
4.1.5.2
4.1.5.3
4.15.4
4.1.5.5
4.1.5.6
4.1.6.1
4.1.6.2
4.1.6.3
4.1.6.4
4.1.6.5
4.1.6.6
4.2.1.1
42.1.2
42.1.3
42.1.4
4.2.1.5
4.2.1.6
4221
4222
4223
42.2.4
4225
4.2.2.6
4.2.3.1
4.2.3.2
4233
4234
4235
4.2.3.6
4241
4.24.2
4243
4244
4245
4.2.4.6
4.2.5.1
4.2.5.2
4253
4254
4255
4.2.5.6
4.2.6.1
4.2.6.2
4.2.6.3
4.2.6.4
4.2.6.5
4.2.6.6

4.3.1.1
4.3.1.2
4.3.1.3
4.3.1.4
4.3.1.5
4.3.1.6
4.3.2.1
4322
4.3.2.3
4.3.2.4
4.3.2.5
4.3.2.6
4.33.1
4.33.2
4.33.3
4.33.4
4.33.5
4.33.6
4.34.1
4.34.2
4.3.4.3
4.34.4
4.3.4.5
4.3.4.6
4.35.1
4.35.2
4.3.5.3
4.35.4
4.3.5.5
4.3.5.6
4.3.6.1
4.3.6.2
4.3.6.3
4.3.6.4
4.3.6.5
4.3.6.6
4.4.1.1
4.4.1.2
4.4.1.3
4.4.1.4
4.4.1.5
4.4.1.6
4.4.2.1
4422
4.4.2.3
4.4.2.4
4.4.2.5
4.4.2.6
4.43.1
4.43.2
4.43.3
4.43.4
4.43.5
4.43.6
4.44.1
4.44.2
4.4.4.3
4.44.4
4.4.4.5
4.44.6

44.5.1
44.5.2
4453
44.5.4
4455
4.4.5.6
4.4.6.1
4.4.6.2
4.4.6.3
4.4.6.4
4.4.6.5
4.4.6.6
45.1.1
45.1.2
45.1.3
45.1.4
45.1.5
4.5.1.6
4.5.2.1
4522
4523
4524
4525
4.5.2.6
4.5.3.1
4.5.3.2
4533
4534
4535
4.5.3.6
4.54.1
4.54.2
4543
4544
4545
4.54.6
4.55.1
4.5.5.2
4553
4554
4555
4.5.5.6
4.5.6.1
4.5.6.2
4.5.6.3
4.5.6.4
4.5.6.5
4.5.6.6
4.6.1.1
4.6.1.2
4.6.1.3
4.6.1.4
4.6.1.5
4.6.1.6
4.6.2.1
4.6.2.2
4.6.2.3
4.6.2.4
4.6.2.5
4.6.2.6

4.6.3.1
4.63.2
4.6.3.3
4.63.4
4.6.3.5
4.6.3.6
4.6.4.1
4.6.4.2
4.6.4.3
4.6.4.4
4.6.4.5
4.6.4.6
4.6.5.1
4.6.5.2
4.6.5.3
4.6.5.4
4.6.5.5
4.6.5.6
4.6.6.1
4.6.6.2
4.6.6.3
4.6.6.4
4.6.6.5
4.6.6.6
5.1.1.1
5.1.1.2
5.1.1.3
51.14
5.1.1.5
5.1.1.6
5.1.2.1
5.1.2.2
51.23
5124
5.1.25
5.1.2.6
5.1.3.1
5.1.3.2
5133
5134
5135
5.1.3.6
5.1.4.1
5.1.4.2
5143
5144
5145
5.1.4.6
5.1.5.1
5.1.5.2
5153
5154
5155
5.1.5.6
5.1.6.1
5.1.6.2
5.1.6.3
5.1.64
5.1.6.5
5.1.6.6

5.2.1.1
5.2.1.2
5.2.1.3
5.2.14
5.2.1.5
5.2.1.6
5.2.2.1
5.2.2.2
5.2.23
5224
5.2.2.5
5.2.2.6
5.2.3.1
5.2.3.2
5233
5234
5.2.35
5.2.3.6
5.2.4.1
5.2.4.2
5.2.43
5.2.44
5.2.45
5.2.4.6
5.2.5.1
5.2.5.2
5.2.5.3
5254
5.2.5.5
5.2.5.6
5.2.6.1
5.2.6.2
5.2.6.3
5.2.64
5.2.6.5
5.2.6.6
5.3.1.1
5.3.1.2
5.3.13
53.14
5.3.15
5.3.1.6
5.3.2.1
5.3.2.2
5.3.23
53.24
5.3.25
5.3.2.6
5.3.3.1
5.3.3.2
5333
5334
5.3.35
5.3.3.6
5.3.4.1
5.3.4.2
5.3.43
5.3.44
5.3.45
5.3.4.6

5351
5352
5.3.5.3
5354
5.3.5.5
5.3.5.6
5.3.6.1
5.3.6.2
5.3.6.3
53.6.4
5.3.6.5
5.3.6.6
54.1.1
54.1.2
54.1.3
54.1.4
54.1.5
54.1.6
5421
5422
5423
5424
5425
54.2.6
5431
5432
5433
5434
5435
543.6
5441
5442
5443
5444
5445
54.4.6
545.1
5452
5453
5454
5455
545.6
54.6.1
54.6.2
54.6.3
54.6.4
54.6.5
54.6.6
5.5.1.1
5.5.1.2
5.5.1.3
55.14
5.5.1.5
5.5.1.6
5.5.21
5522
5.5.2.3
5524
5.5.2.5
5.5.2.6

5.5.3.1
5.5.3.2
5533
5534
5.5.35
5.5.3.6
5.54.1
5.54.2
5543
5544
5545
5.5.4.6
5551
5552
5553
5554
5555
5.5.5.6
5.5.6.1
5.5.6.2
5.5.6.3
5.5.64
5.5.6.5
5.5.6.6
5.6.1.1
5.6.1.2
5.6.1.3
5.6.14
5.6.1.5
5.6.1.6
5.6.2.1
5.6.2.2
5.6.2.3
5.6.24
5.6.2.5
5.6.2.6
5.6.3.1
5.6.3.2
5.6.3.3
5.63.4
5.6.3.5
5.6.3.6
5.6.4.1
5.64.2
5.6.4.3
5.64.4
5.6.4.5
5.6.4.6
5.6.5.1
5.6.5.2
5.6.5.3
5.654
5.6.5.5
5.6.5.6
5.6.6.1
5.6.6.2
5.6.6.3
5.6.6.4
5.6.6.5
5.6.6.6

6.1.1.1
6.1.1.2
6.1.1.3
6.1.1.4
6.1.1.5
6.1.1.6
6.1.2.1
6.1.2.2
6.1.2.3
6.1.2.4
6.1.2.5
6.1.2.6
6.1.3.1
6.1.3.2
6.1.3.3
6.1.3.4
6.1.3.5
6.1.3.6
6.1.4.1
6.1.4.2
6.1.4.3
6.1.4.4
6.1.4.5
6.1.4.6
6.1.5.1
6.1.5.2
6.1.5.3
6.1.5.4
6.1.5.5
6.1.5.6
6.1.6.1
6.1.6.2
6.1.6.3
6.1.6.4
6.1.6.5
6.1.6.6
6.2.1.1
6.2.1.2
6.2.1.3
6.2.1.4
6.2.1.5
6.2.1.6
6.2.2.1
6.2.2.2
6.2.2.3
6.2.2.4
6.2.2.5
6.2.2.6
6.2.3.1
6.2.3.2
6.2.3.3
6.2.3.4
6.2.3.5
6.2.3.6
6.2.4.1
6.2.4.2
6.2.4.3
6.2.4.4
6.2.4.5
6.2.4.6

6.2.5.1
6.2.5.2
6.2.53
6.2.5.4
6.2.5.5
6.2.5.6
6.2.6.1
6.2.6.2
6.2.6.3
6.2.6.4
6.2.6.5
6.2.6.6
6.3.1.1
6.3.1.2
6.3.1.3
6.3.1.4
6.3.1.5
6.3.1.6
6.3.2.1
6.3.2.2
6.3.2.3
6.3.2.4
6.3.2.5
6.3.2.6
6.3.3.1
6.3.3.2
6.3.3.3
6.3.3.4
6.3.3.5
6.3.3.6
6.3.4.1
6.3.4.2
6.3.4.3
6.3.4.4
6.3.4.5
6.3.4.6
6.3.5.1
6.3.5.2
6.3.5.3
6.3.5.4
6.3.5.5
6.3.5.6
6.3.6.1
6.3.6.2
6.3.6.3
6.3.6.4
6.3.6.5
6.3.6.6
6.4.1.1
6.4.1.2
6.4.1.3
6.4.1.4
6.4.1.5
6.4.1.6
6.4.2.1
6.4.2.2
6.4.2.3
6.4.2.4
6.4.2.5
6.4.2.6

6.4.3.1
6.4.3.2
6.4.3.3
6.4.3.4
6.4.3.5
6.4.3.6
6.4.4.1
6.4.4.2
6.4.4.3
6.4.4.4
6.4.4.5
6.4.4.6
6.4.5.1
6.4.5.2
6.4.53
6.4.5.4
6.4.5.5
6.4.5.6
6.4.6.1
6.4.6.2
6.4.6.3
6.4.6.4
6.4.6.5
6.4.6.6
6.5.1.1
6.5.1.2
6.5.1.3
6.5.1.4
6.5.1.5
6.5.1.6
6.5.2.1
6.5.2.2
6.5.2.3
6.5.2.4
6.5.2.5
6.5.2.6
6.5.3.1
6.5.3.2
6.5.3.3
6.5.3.4
6.5.3.5
6.5.3.6
6.5.4.1
6.5.4.2
6.5.43
6.5.4.4
6.5.4.5
6.5.4.6
6.5.5.1
6.5.5.2
6.5.5.3
6.5.5.4
6.5.5.5
6.5.5.6
6.5.6.1
6.5.6.2
6.5.6.3
6.5.6.4
6.5.6.5
6.5.6.6

6.6.1.1
6.6.1.2
6.6.1.3
6.6.1.4
6.6.1.5
6.6.1.6
6.6.2.1
6.6.2.2
6.6.2.3
6.6.2.4
6.6.2.5
6.6.2.6
6.6.3.1
6.6.3.2
6.6.3.3
6.6.3.4
6.6.3.5
6.6.3.6
6.6.4.1
6.6.4.2
6.6.4.3
6.6.4.4
6.6.4.5
6.6.4.6
6.6.5.1
6.6.5.2
6.6.5.3
6.6.5.4
6.6.5.5
6.6.5.6
6.6.6.1
6.6.6.2
6.6.6.3
6.6.6.4
6.6.6.5
6.6.6.6
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[1146] Therefore, compounds specifically named in Table
1 of formula I* are represented by each number. For example,
using Group 1 for variable Q, using Group 1 for variable E,
using Group 1 for variable D, and using Group 5 for variable
L the compound named by 1.1.1.6 is:

[@]
N
@]
[@]
o AN
[@]

This compound is shown in Example 1.002.

Analogously, using Group 2 for variable Q, using Group 1 for
variable E, using Group 1 for variable D, and using Group 5
for variable L. the compound named by 1.1.6.6 is:

This compound is shown in Example 2.037

[1147] It is noted that each numerical identifier E.Q.D.L
appearing in Table 1 represents a set of compounds rather than
a single compound. For a particular numerical designation
E.Q.D.L, there are 5 possible Groups for E, 5 possible Groups
for Q, 2 possible Groups for D, and 5 possible Groups for L.
Thus, a particular numerical designation E.Q.D.L represents
a set of 5x5x2x5=250 individual compounds.

[1148] Another aspect of the present invention are pharma-
ceutical compositions comprising a compound as disclosed
herein.

[1149] Another aspect of the present invention are single
enantiomers or diasteromers of a compound as disclosed
herein.

[1150] Another aspect of the present invention are enantio-
merically enriched compositions comprising an enantiomer
of'a compound of the present invention. In one embodiment,
a single enantiomer is >60%, >70%, >80%, >85%, >90%,
>91%, >92%, >93%, >94%, >95%, >96%, >97%, >98% or

May 15,2014

>99% enriched as compared to the total percentage of all
other enantiomers of the same compound present in the com-
position.

[1151] Another aspect provides for salts, including phar-
maceutically acceptable salts, of compounds of the present
invention and pharmaceutical compositions comprising a
pharmaceutically acceptable salt of the present invention.
Salts of compounds of the present invention include an inor-
ganic base addition salt such as sodium, potassium, lithium,
calcium, magnesium, ammonium, aluminum salts or organic
base addition salts, or an inorganic acid addition salt such as
HBr, HCl, sulfuric, nitric, or phosphoric acid addition salts or
an organic acid addition salt such as acetic, propionic, pyru-
vic, malanic, succinic, malic, maleic, fumaric, tartaric, citric,
benzoic, methanesulfonic, ethanesulforic, stearic or lactic
acid addition salt.

[1152] Another aspect provides for anhydrates, hydrates
and solvates of compounds of the present invention and phar-
maceutical compositions comprising a pharmaceutically
acceptable anhydrates, hydrates and solvates of the present
invention. Included are an anhydrate, hydrate or solvate of a
free form or salt of a compound of the present invention.
Hydrates include, for example, a hemihydrate, monohydrate,
dihydrate, trihydrate, quadrahydrate, pentahydrate, sesquihy-
drate.

[1153] Another aspect provides for the use of a compound
of'the present invention for the manufacture of a medicament
for treating, preventing, delaying the time to onset or reducing
the risk for the development or progression of a disease or
condition for which one or more glucagon receptor antagonist
or inverse agonist is indicated.

[1154] Another aspect provides for the use of a compound
of the invention for the manufacture of a medicament for
treating, preventing, delaying the time to onset or reducing
the risk for the development or progression of a disease or
condition responsive to decreased hepatic glucose production
or responsive to lowered blood glucose levels, the method
comprising the step of administering to an animal a therapeu-
tically effective amount a compound of the invention, or a
pharmaceutically acceptable salt or prodrugs thereof.

[1155] Another aspect provides for methods of treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of a disease or condition for
which one or more glucagon receptor antagonist or inverse
agonist is indicated.

[1156] Another aspect provides for methods of treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of a disease or condition
responsive to decreased hepatic glucose production or
responsive to lowered blood glucose levels, the method com-
prising the step of administering to an animal a therapeuti-
cally effective amount a compound of the invention, or a
pharmaceutically acceptable salt or prodrugs thereof.

[1157] Another aspect provides for methods for treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of Type I diabetes, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1158] Another aspect provides for methods for treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of Type II diabetes, the
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method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1159] Another aspect provides for methods for treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of impaired glucose toler-
ance, the method comprising the step of administering to an
animal a therapeutically effective amount a compound of the
invention.

[1160] Another aspect provides for methods for treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of insulin resistance, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1161] Another aspect provides for methods for treating,
preventing, delaying the time to onset or reducing the risk for
the development or progression of hyperglycemia, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion. In one embodiment, the hyperglycemia is postprandial
hyperglycemia. In another embodiment, the hyperglycemia s
fasting hyperglycemia.

[1162] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of accelerated gluconeo-
genesis, the method comprising the step of administering to
an animal a therapeutically effective amount a compound of
the invention.

[1163] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of increased or excessive
(greater than normal levels) hepatic glucose output, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1164] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of hyperinsulinemia, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1165] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of hyperlipidemia, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1166] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of dyslipidemia, the
method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1167] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of hypercholesterolemia,
the method comprising the step of administering to an animal
a therapeutically effective amount a compound of the inven-
tion.

[1168] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of atherosclerosis, the
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method comprising the step of administering to an animal a
therapeutically effective amount a compound of the inven-
tion.

[1169] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of obesity, the method
comprising the step of administering to an animal a therapeu-
tically effective amount a compound of the invention.
[1170] Another aspect provides for methods for treating,
preventing, delaying the time to onset of or reducing the risk
for the development or progression of Metabolic Syndrome
X, the method comprising the step of administering to an
animal a therapeutically effective amount a compound of the
invention.

Formulations

[1171] In one aspect, compounds of the invention are
administered in a total daily dose 0f 0.01 to 2500 mg. In one
aspect the range is about 1 mg to about 1000 mg. Inone aspect
the range is about 1 mg to about 500 mg. In one aspect the
range is about 10 mg to about 500 mg. The dose may be
administered in as many divided doses as is convenient or
necessary.

[1172] In another aspect, compounds of the invention are
administered in a unit dose of a range between 0.01 to 1000
mg. In one aspect the range is about 0.1 mg to about 500 mg.
In one aspect the range is about 0.1 mg to about 100 mg. In
one aspect the range is about 1 mg to about 1000 mg. In one
aspect the range is about 1 mg to about 500 mg. In one aspect
the range is about 1 mg to about 100 mg. In one aspect the
range is about 1 mg to about 10 mg. In one aspect the range is
about 10 mg to about 1000 mg. In one aspect the range is
about 10 mg to about 500 mg. In one aspect the range is about
10 mg to about 100 mg. In one aspect, the unit dose is 10 mg.
In one aspect, the unit dose is 25 mg. In one aspect, the unit
dose is 50 mg. In one aspect, the unit dose is 75 mg. In one
aspect, the unit dose is 100 mg. In one aspect, the unit dose is
150 mg. In one aspect, the unit dose is 200 mg. In one aspect,
the unit dose is 250 mg. In one aspect, the unit dose is 300 mg.
In one aspect, the unit dose is 400 mg. In one aspect, the unit
dose is 500 mg. In one aspect, the unit dose is 600 mg. In one
aspect, the unit dose is 700 mg. In one aspect, the unit dose is
800 mg. In one aspect, the unit dose is 900 mg. In one aspect,
the unit dose is 1000 mg.

[1173] In one aspect the compound is administered QD
(once a day). In another aspect the compound is administered
BID (twice a day). In another aspect the compound is admin-
istered TID (three times a day). In another aspect the com-
pound is administered QID (four times a day). In one aspect
the compound is administered before a meal. In one aspect the
compound is administered after a meal. In one aspect the
compound is administered in the morning hours. In one
aspect the compound is administered upon awaking in the
morning. In one aspect the compound is administered in the
evening hours. In one aspect the compound is administered at
bedtime in the evening.

[1174] Compounds of this invention may be used in com-
bination with other pharmaceutical agents. The compounds
may be administered as a daily dose or an appropriate fraction
of'the daily dose (e.g., bid). Administration of the compound
may occur at or near the time in which the other pharmaceu-
tical agent is administered or at a different time. The com-
pounds of this invention may be used in a multidrug regimen,
also known as combination or ‘cocktail’ therapy, wherein,
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multiple agents may be administered together, may be admin-
istered separately at the same time or at different intervals, or
administered sequentially. The compounds of this invention
may be administered after a course of treatment by another
agent, during a course of therapy with another agent, admin-
istered as part of a therapeutic regimen, or may be adminis-
tered prior to therapy by another agent in a treatment pro-
gram.

[1175] For the purposes of this invention, the compounds
may be administered by a variety of means including orally,
parenterally, by inhalation spray, topically, or rectally in for-
mulations containing pharmaceutically acceptable carriers,
adjuvants and vehicles. The term parenteral as used here
includes subcutaneous, intravenous, intramuscular, and
intraarterial injections with a variety of infusion techniques.
Intraarterial and intravenous injection as used herein includes
administration through catheters. Intravenous administration
is generally preferred.

[1176] Pharmaceutically acceptable salts include acetate,
adipate, besylate, bromide, camsylate, chloride, citrate, edi-
sylate, estolate, fumarate, gluceptate, gluconate, glucoranate,
hippurate, hyclate, hydrobromide, hydrochloride, iodide,
isethionate, lactate, lactobionate, maleate, mesylate, methyl-
bromide, methylsulfate, napsylate, nitrate, oleate, palmoate,
phosphate, polygalacturonate, stearate, succinate, sulfate,
sulfosalicylate, tannate, tartrate, terphthalate, tosylate, and
triethiodide.

[1177] Pharmaceutical compositions containing the active
ingredient may be in any form suitable for the intended
method of administration. When used for oral use for
example, tablets, troches, lozenges, aqueous or oil suspen-
sions, dispersible powders or granules, emulsions, hard or
soft capsules, syrups or elixirs may be prepared. Composi-
tions intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceu-
tical compositions and such compositions may contain one or
more agents including sweetening agents, flavoring agents,
coloring agents and preserving agents, in order to provide a
palatable preparation. Tablets containing the active ingredient
in admixture with non-toxic pharmaceutically acceptable
excipient which are suitable for manufacture of tablets are
acceptable. These excipients may be, for example, inert dilu-
ents, such as calcium or sodium carbonate, lactose, calcium or
sodium phosphate; granulating and disintegrating agents,
such as maize starch, or alginic acid; binding agents, such as
starch, gelatin or acacia; and lubricating agents, such as mag-
nesium stearate, stearic acid or talc. Tablets may be uncoated
or may be coated by known techniques including microen-
capsulation to delay disintegration and adsorption in the gas-
trointestinal tract and thereby provide a sustained action over
a longer period. One aspect relates to the administration of a
pharmaceutically acceptable composition of the present
invention by controlled- or delayed-release means. Con-
trolled-release pharmaceutical products have a common goal
of improving drug therapy over that achieved by their non-
controlled release counterparts.

[1178] A variety of known controlled- or extended-release
dosage forms, formulations, and devices can be adapted for
use with the crystalline forms of the invention. Examples
include, but are not limited to, those described in U.S. Pat.
Nos. 3,845,770, 3,916,899; 3,536,809; 3,598, 123; 4,008,
719, 5,674,533, 5,059,595, 5,591,767, 5,120,548, 5,073,543,
5,639,476; 5,354,556; 5,733,566; and 6,365,185; each of
which is incorporated herein by reference.
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[1179] These dosage forms can be used to provide delayed
or controlled-release of one or more active ingredients using,
for example, hydroxypropylmethyl cellulose, other polymer
matrices, gels, permeable membranes, osmotic systems (such
as OROS, Alza Corporation, Mountain View, Calif. USA),
multilayer coatings, microparticles, liposomes, or micro-
spheres or a combination thereof to provide the desired
release profile in varying proportions. Additionally, ion
exchange materials can be used to prepare immobilized,
adsorbed co-crystals and thus effect controlled delivery of the
drug. Examples of specific anion exchangers include, but are
not limited to, Duolite A568 and Duolite AP143 (Rohm &
Haas, Spring House, Pa., USA).

[1180] One aspect of the invention encompasses a unit dos-
age form which comprises a pharmaceutically acceptable
composition comprising a crystalline form of a compound of
the present invention and one or more pharmaceutically
acceptable excipients or diluents, wherein the pharmaceutical
composition, medicament or dosage forms is formulated for
controlled-release. In another aspect, the dosage form utilizes
an osmotic drug delivery system.

[1181] A particular and well-known osmotic drug delivery
system is referred to as OROS (Alza Corporation, Mountain
View, Calif. USA). This technology can readily be adapted
for the delivery of compounds and compositions of the inven-
tion. Various aspects of the technology are disclosed in U.S.
Pat. Nos. 6,375,978, 6,368,626; 6,342,249; 6,333,050, 6,287,
295; 6,283,953; 6,270,787, 6,245,357, and 6,132,420, each
of which is incorporated herein by reference. Specific adap-
tations of OROS that can be used to administer compounds
and compositions of the invention include, but are not limited
to, the OROS; Push-Pull, Delayed Push-Pull, Multi-Layer
Push-Pull, and Push-Stick Systems, all of which are well
known. See, e.g., www.alza.com. Additional OROS systems
that can be used for the controlled oral delivery of compounds
and compositions of the invention include OROS-CT and
L-OROS (Id.; see also, Delivery Times, vol. I1, issue I (Alza
Corporation).

[1182] Conventional OROS oral dosage forms are made by
compressing a drug powder (e.g. a crystalline form selected
from Forms A-D) into a hard tablet, coating the tablet with
cellulose derivatives to form a semi-permeable membrane,
and then drilling an orifice in the coating (e.g., with a laser).
Kim, Cherug-ju, Controlled Release Dosage Form Design,
231-238 (Technomic Publishing, Lancaster, Pa.: 2000). The
advantage of such dosage forms is that the delivery rate of the
drug is not influenced by physiological or experimental con-
ditions. Even a drug with a pH-dependent solubility can be
delivered at a constant rate regardless of the pH of the delivery
medium. But because these advantages are provided by a
build-up of osmotic pressure within the dosage form after
administration, conventional OROS drug delivery systems
cannot be used to effectively deliver drugs with low water
solubility. Id. at 234.

[1183] A specific dosage form of the invention comprises:
awall defining a cavity, the wall having an exit orifice formed
or formable therein and at least a portion of the wall being
semipermeable; an expandable layer located within the cavity
remote from the exit orifice and in fluid communication with
the semipermeable portion of the wall; a dry or substantially
dry state drug layer located within the cavity adjacent to the
exit orifice and in direct or indirect contacting relationship
with the expandable layer; and a flow-promoting layer inter-
posed between the inner surface of the wall and at least the
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external surface of the drug layer located within the cavity,
wherein the drug layer comprises a crystalline form of a
compound of the present invention. See U.S. Pat. No. 6,368,
626, the entirety of which is incorporated herein by reference.

[1184] Another specific dosage form of the invention com-
prises: a wall defining a cavity, the wall having an exit orifice
formed or formable therein and at least a portion of the wall
being semipermeable; an expandable layer located within the
cavity remote from the exit orifice and in fluid communica-
tion with the semipermeable portion of the wall; a drug layer
located within the cavity adjacent the exit orifice and in direct
or indirect contacting relationship with the expandable layer;
the drug layer comprising a liquid, active agent formulation
absorbed in porous particles, the porous particles being
adapted to resist compaction forces sufficient to form a com-
pacted drug layer without significant exudation of the liquid,
active agent formulation, the dosage form optionally having a
placebo layer between the exit orifice and the drug layer,
wherein the active agent formulation comprises a crystalline
form of a compound of the present invention. See U.S. Pat.
No. 6,342,249, the entirety of which is incorporated herein by
reference.

[1185] In another aspect, a pharmaceutical composition or
medicament comprising a crystalline form of a compound of
the present invention is administered transdermally. Such a
transdermal (TD) delivery can avoid first-pass metabolism.
Additionally, a “pill-and-patch” strategy can be taken, where
only a fraction of the daily dose is delivered through the skin
to generate basal systemic levels, onto which oral therapy is
added.

[1186] Formulations for oral use may be also presented as
hard gelatin capsules where the active ingredient is mixed
with an inert solid diluent, for example calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredi-
ent is mixed with water or an oil medium, such as peanut oil,
liquid paraffin or olive oil.

[1187] Aqueous suspensions of the invention contain the
active materials in admixture with excipients suitable for the
manufacture of aqueous suspensions. Such excipients
include a suspending agent, such as sodium carboxymethyl-
cellulose, methylcellulose, ethylcellulose, hydroxypropyl-
cellulose, hydroxypropyl methylcellulose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia, and
dispersing or wetting agents such as a naturally occurring
phosphatide (e.g., lecithin), a condensation product of an
alkylene oxide with a fatty acid (e.g., polyoxyethylene stear-
ate), a condensation product of ethylene oxide with a long
chain aliphatic alcohol (e.g., heptadecaethyleneoxycetanol),
a condensation product of ethylene oxide with a partial ester
derived from a fatty acid and a hexitol anhydride (e.g., poly-
oxyethylene sorbitan monooleate). The aqueous suspension
may also contain one or more preservatives such as ethyl or
n-propyl p-hydroxy-benzoate, one or more coloring agents,
one or more flavoring agents and one or more sweetening
agents, such as sucrose or saccharin.

[1188] Oil suspensions may be formulated by suspending
the active ingredient in a vegetable oil, such as arachid oil,
olive oil, sesame oil or coconut oil, or in a mineral oil such as
liquid paraffin. The oral suspensions may contain a thicken-
ing agent, such as beeswax, hard paraffin or cetyl alcohol.

May 15,2014

Sweetening agents, such as those set forth above, and flavor-
ing agents may be added to provide a palatable oral prepara-
tion. These compositions may be preserved by the addition of
an antioxidant such as ascorbic acid.

[1189] Dispersible powders and granules of the invention
suitable for preparation of an aqueous suspension by the
addition of water provide the active ingredient in admixture
with a dispersing or wetting agent, a suspending agent, and
one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those dis-
closed above. Additional excipients, for example sweetening,
flavoring and coloring agents, may also be present.

[1190] The pharmaceutical compositions of the invention
may also be in the form of oil-in-water emulsions. The oily
phase may be a vegetable oil, such as olive oil or arachid oil,
a mineral oil, such as liquid paraffin, or a mixture of these.
Suitable emulsifying agents include naturally-occurring
gums, such as gum acacia and gum tragacanth, naturally
occurring phosphatides, such as soybean lecithin, esters or
partial esters derived from fatty acids and hexitol anhydrides,
such as sorbitan monooleate, and condensation products of
these partial esters with ethylene oxide, such as polyoxyeth-
ylene sorbitan monooleate. The emulsion may also contain
sweetening and flavoring agents.

[1191] Syrups and elixirs may be formulated with sweet-
ening agents, such as glycerol, sorbitol or sucrose. Such for-
mulations may also contain a demulcent, a preservative, a
flavoring or a coloring agent.

[1192] The pharmaceutical compositions of the invention
may be in the form of a sterile injectable preparation, such as
a sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and sus-
pending agents which have been mentioned above. The sterile
injectable preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally acceptable diluent
or solvent, such as asolution in 1,3-butane-diol or prepared as
a lyophilized powder. Among the acceptable vehicles and
solvents that may be employed are water, Ringer’s solution
and isotonic sodium chloride solution. In addition, sterile
fixed oils may conventionally be employed as a solvent or
suspending medium. For this purpose any bland fixed oil may
be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid may likewise be used in
the preparation of injectables.

[1193] As noted above, formulations of the present inven-
tion suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets each con-
taining a predetermined amount of the active ingredient; as a
powder or granules; as a solution or a suspension in an aque-
ous or non-aqueous liquid; or as an oil-in-water liquid emul-
sion or a water-in-oil liquid emulsion. The active ingredient
may also be administered as a bolus, electuary or paste.

[1194] A tablet may be made by compression or molding,
optionally with one or more accessory ingredients. Com-
pressed tablets may be prepared by compressing in a suitable
machine the active ingredient in a free flowing form such as a
powder or granules, optionally mixed with a binder (e.g.,
povidone, gelatin, hydroxypropylmethyl cellulose), lubri-
cant, inert diluent, preservative, disintegrant (e.g., sodium
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starch glycolate, cross-linked povidone, cross-linked sodium
carboxymethyl cellulose) surface active or dispersing agent.
Molded tablets may be made by molding in a suitable
machine a mixture of the powdered compound moistened
with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow
or controlled release of the active ingredient therein using, for
example, hydroxypropyl methylcellulose in varying propor-
tions to provide the desired release profile. Tablets may
optionally be provided with an enteric coating, to provide
release in parts of the gut other than the stomach. This is
particularly advantageous with the compounds of Formula I
when such compounds are susceptible to acid hydrolysis.

[1195] Formulations suitable for topical administration in
the mouth include lozenges comprising the active ingredient
in a flavored base, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base such
as gelatin and glycerin, or sucrose and acacia; and mouth-
washes comprising the active ingredient in a suitable liquid
carrier.

[1196] Formulations for rectal administration may be pre-
sented as a suppository with a suitable base comprising for
example cocoa butter or a salicylate.

[1197] Formulations suitable for vaginal administration
may be presented as pessaries, tampons, creams, gels, pastes,
foams or spray formulations containing in addition to the
active ingredient such carriers as are known in the art to be
appropriate.

[1198] Formulations suitable for parenteral administration
include aqueous and non-aqueous isotonic sterile injection
solutions which may contain antioxidants, buffers, bacteri-
ostats and solutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-
aqueous sterile suspensions which may include suspending
agents and thickening agents. The formulations may be pre-
sented in unit-dose or multi-dose sealed containers, for
example, ampoules and vials, and may be stored in a freeze-
dried (lyophilized) condition requiring only the addition of
the sterile liquid carrier, for example water for injections,
immediately prior to use. Injection solutions and suspensions
may be prepared from sterile powders, granules and tablets of
the kind previously described.

[1199] Formulations suitable for parenteral administration
may be administered in a continuous infusion manner via an
indwelling pump or via a hospital bag. Continuous infusion
includes the infusion by an external pump. The infusions may
be done through a Hickman or PICC or any other suitable
means of administering a formulation either parenterally or
iwv.

[1200] Preferred unit dosage formulations are those con-
taining a daily dose or unit, daily sub-dose, or an appropriate
fraction thereof, of a drug.

[1201] TItwill beunderstood, however, that the specific dose
level for any particular patient will depend on a variety of
factors including the activity of the specific compound
employed; the age, body weight, general health, sex and diet
of the individual being treated; the time and route of admin-
istration; the rate of excretion; other drugs which have previ-
ously been administered; and the severity of the particular
disease undergoing therapy, as is well understood by those
skilled in the art.
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Examples

Synthesis of Compounds of Formula I

[1202]

Y
E RI

T X D
Vi -

[1203] Compounds of Formula I can be prepared according
to the methodology outlined in the following general syn-
thetic schemes or with modifications of these schemes that
will be evident to persons skilled in the art.

Synthesis of Various Building Blocks

[1204] The carboxylic acids Alc can be generated using
standard methods. As shown below, an ester can be alkylated
by reaction with a base (such as lithium diisopropylamide or
lithium hexamethyldisilylamide) in a suitable solvent (such
as THF or DME) followed by reaction with an aralkyl halide.
It is preferred that Ra and Rb groups are adequately chosen so
that liberation of the carboxylic acid to generate Alc can take
place selectively. For example, a standard Rb group can be a
methyl or ethyl group while the Ra group can be a benzyl,
t-butyl, 2-trimethylsilylethyl group or other groups that can
be selectively removed under conditions where the other ester
group Rb would remain intact.
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OH
R26
R27
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[1205] An alternative route for the synthesis of this particu-

lar building block can involve condensation of an acetic acid
derivative with an aldehyde or a ketone leading to the o,p-
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unsaturated ester intermediate Ala. The esters Ala can be
hydrogenated under conditions that are well-documented in
the literature (for example, hydrogen atmosphere and palla-
dium on carbon as a catalyst in a solvent such as ethanol) to
generate the carboxylate esters Alb (where R1 and R27 are
both hydrogen). 1,4-Addition of an alkyl group can take place
by reaction with a suitable carbon nucleophile (e.g. copper
mediated reaction of alkyl lithium or alkyl Grignard reagent)
to yield compounds A1b wherein R27 is alkyl. Other methods
for the incorporation 0of R27 include the reaction with dilaky-
Izine halides with or without the presence of metal catalysts.
The group R1 can be incorporated into Alb by quenching the
anions generated in the above reactions with a suitable elec-
trophile (e.g. R1-Hal where Hal is a halogen or a trifluo-
romethanesulfonate ester or other suitable leaving group). On
the other hand, the above discussed reaction can be quenched
with a suitable proton source (e.g. aqueous ammonium chlo-
ride or dilute aqueous hydrochloric acid) to give compounds
Alb wherein R1 is H. Alternatively, the R1 group can also be
incorporated from Alb (R1=H) by enolization followed by
reaction with a suitable electrophile R1-Hal.
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A route for precursors Ala2 involves the reaction of a vinylic
halide Alal with an organometallic reagent. These vinylic
halides Alal (where Hal represents bromide or iodide), can
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be generated from the corresponding aldehydes and a halo-
genated Horner-Emmons reagent (RO),P(O)CH(Hal)CO,Ra
(Toke et al, Tetrahedron 51, 9167 (1995),); Vanderwal et al, J.
Am. Chem. Soc., 125 (18), 5393-5407 (2003)) in the presence
of'base or by the reaction of the same starting aldehyde with
[Ph,P—C(IPh)CO,Ra]*[BF,]* in dichloromethane in the
presence of a halide source such as tetra-n-butyl ammonium
bromide or tetra-n-butyl ammonium iodide (Huang et al, J.
Org. Chem. 67, 8261 (2002))

(€]
H
R —
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ORb
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B
(6]
ORb
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E CO,Ra

(6]

ORb
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[1206] Compounds of formula Ald can be prepared via the

condensation of phenylacetic acid derivatives with aldehydes
or ketones, which is performed in a manner such that dehy-
dration does not take place. Examples of methods for this
conversion would be the deprotonation of a phenylacetic acid
ester derivative with a suitable base followed by addition ofan
aromatic aldehyde or ketone. This hydroxyl group can be
manipulated to afford a fluoride analog Ale by a variety of
established methods. The reaction of alcohols with fluorinat-
ing agents (such as Et,NSF;, (PhSO,),NF, etc.) is known to
directly yield the corresponding fluorides. Alternatively, the
alcohol can be converted into a good leaving group such as a
mesylate and treated with a fluoride source such as CsF or KF.
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-continued
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E
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R27
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Alf

[1207] IfR27inAldis hydrogen, oxidation can also lead to
an intermediate Alh. This oxidation can take place by a
suitable method, such as oxidation with Dess-Martin perio-
dinane, Swern oxidation, or oxidation with other suitable
oxidants such as PCC, PDC, or like reagents.
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[1208] It is recognized that the carbon atom to which E, Z

and Y are attached is an asymmetric center. The synthesis of
compounds of the invention in enantiomerically pure form
can be achieved by utilization of the methods described above
if the starting material Alb1 exists in enantiomerically pure
form. An optically pure precursor Alb1*, can be generated by
resolution of racemic Albl or by use of synthetic methods
that generate the asymmetric center in an enantioselective
manner.

[1209] Resolution methods include the generation of a
diastereomeric mixture of carboxylate salts with an optically
active amine, which may be separated by fractional crystal-
lization. Acidification of the individual diastereomeric salts
and isolation of the carboxylic acid affords the individual
enantiomers of the carboxylic acid (D. Kozma: ‘CRCC Hand-
book of Optical Resolutions via Diastereomeric Salt Forma-
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tion” CRC Press, 2001). Alternatively, diasterecomeric mix-
tures of ester or amide derivatives may be prepared by
condensation of the racemic carboxylic acid with an optically
active alcohol or amine, respectively; these diastereomers
may be separated by chromatographic methods and/or frac-
tional crystallization. The pure enantiomers are then gener-
ated from the individual diastereomers by reconversion to the
carboxylic acid, using methods that are well established in the
literature.
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[1210] Methods that generate the chiral center in an enan-

tioselective manner include, but are not limited to, the alky-
lation of precursors containing a chiral auxiliary Xc. This
should generate an unequal amount of two diastereomers,
which may be separated by fractional crystallization or chro-
matography. After the separation of the diastereomers, they
can be converted into the corresponding enantiomerically
enriched acids by known procedures and further elaborated
into the compounds of the invention as described in the
Examples below.
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[1211] Asymmetric centers may be present in other posi-
tions of the molecule. As an example, substitution on a cyclo-
hexenyl group generates a new chiral center in compound
1.267. This center can be fixed in an appropriately function-
alized precursor prior to construction of the target molecule.
A potential route to this chiral precursor involves the desym-
metrization of a racemic ketone. The reaction of 4-t-butylcy-
clohexanone with a chiral amide base has been reported to
generate the corresponding chiral enolate in an enantioselec-
tive manner [Busch-Petersen and Corey, Tetrahedron Letters
41, 6941 (2000), Lyapkalo et al, Synlett 1292 (2001)]. Con-
version of the enolate into a trifluoromethanesulfonate or a
nonafluorobutanesulfonate [Busch-Petersen and Corey, Tet-
rahedron Letters 41, 6941 (2000), Lyapkalo et al, Synlett
1292 (2001)], leads to a chiral precursor that may be used in
subsequent steps (A specific enantiomer is shown below, but
it should be understood that either enantiomer can be synthe-
sized by modifications of this method). The precursor B2al
so0 obtained can then be elaborated into the single enantiomer
as described above.
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[1212] When Y in Al is a heteroatom such as oxygen,
nitrogen or sulfur, the building blocks required for the syn-
thesis of the target compound are as shown below. The start-
ing material B2 can be functionalized to generate an interme-
diate B3, where Hal is a halogen or other good leaving group
(for example, reaction of B2 with N-chlorosuccinimide or
N-bromosuccinimide in warm carbon tetrachloride). Reac-
tion of the intermediate B3 with a phenol or thiophenol or
with a suitably substituted aniline in the presence of a suitable
base leads to the intermediates Alj. If Y1 is sulfur, it can be
oxidized with a suitable oxidant (e.g. mCPBA, peroxyacetic
acid or peroxytrifiuoroacetic acid) to give the corresponding
sulfoxide or sulfone. Further conversion to the corresponding
carboxylic acids Al (Y1=0, S, SO,) can be performed by
selective removal of the protecting group Ra as discussed
above.

(¢] (0]
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ORa —» ORa —
R1
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A method for the synthesis of precursors with the general
structure Alr involves an adaptation of the Petasis boronic
acid Mannich reaction (Kurti, L., Czako, B. Strategic Appli-
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cations of Named Reactions in Organic Synthesis, Elsvier,
2005, 340-342; Petasis, N. A., Akritopoulou, 1. Tetrahedron
Lett. 1993, 34, 583-586). In this case, a boronic acid E-B(OH)
,, @ functionalized aniline and glyoxylic acid are mixed in
equimolar ratios in dichloromethane, resulting in the forma-
tion of precursors Alr.

(€]
E OH H
~p” N oH
OH (6]
NHR'
R —
RbO
(6]
(€]
E
OH
H
NH
RbO
(6]
Alr
(€]
R1
E
ORa
Y
—_—
O,
ORb
Alj
(€]
R1
E
OH
Y
O,
ORb
Al
[1213] An alternative route to Alj where Y1 is nitrogen

involves the reductive amination of an a-ketoester with a
suitably substituted aniline. On the other hand, if the ‘Hal’
group in B3 is hydroxyl, a Mitsunobu coupling reaction can
be used to generate the intermediate Alj where Y1 is oxygen
or sulfur.

May 15,2014

[1214] The methods shown in the schemes above can be
modified to allow access to compounds where X is different
from a 2,4-disubstituted phenyl. For example reaction of B2
(R'=H) with an aldehyde can lead to compound Alm, where
the X group can be a substituted cycloalkyl, cycloalkenyl,
heteroary, alkynyl or alkenyl group. In a similar fashion,
reaction of B2 with a halogenated precursor can lead to an
analog Alk. Further modifications of these intermediates as
illustrated above could lead to compounds of the invention.

(€]
E —_—
ORa
R1
B2
(€]
E
ORa
R1
RbO\"/ X
(6]
Alk
(€]
E
| ORa
RbO\n/ X
(6]
Alm
[1215] A method that can be used to synthesize compounds

of formula I (where Z is —C(O)NR>—) is exemplified below.
The carboxylic acids Al are converted to the corresponding
amides by methods known for amide bond formation reac-
tions. As an example, generation of an acid chloride A2a from
Al takes place under standard conditions (e.g. thionyl chlo-
ride in toluene or oxalyl chloride and catalytic DMF in dichlo-
romethane). Treatment of acid chloride A2a with amines or
anilines generates the desired amides A3a. Alternatively,
amines can be directly coupled with the carboxylic acid A1l by
use of an activating agent (for example, DCC or EDCI with or
without a catalyst such as DMAP) to generate the amides
A3a. When D is an aromatic group, then aryl amides A3a with
an appropriate substituent (e.g. a halo group such as bromo or
iodo group on the aryl ring D) can be further functionalized
through metal-mediated (e.g. Palladium) C—C bond cou-
pling reactions to give further functionalized amides A3a.
Hydrolysis of the ester group of A3a (e.g. M=—CO,CH,)
results in a carboxylic acid A3a (wherein M=—CO,H),
which can then be coupled with taurine or amine containing
carboxylic acids or aminoalkyl phosph(i/o)nic acids using
standard amide bond forming reactions to generate the tar-
geted compounds Ada (M=—NHCO—).

[1216] The amide bond in the last step can also be formed
by other reported methods known for amide bond formation,
for example, reaction of an N-hydroxysuccinimidyl ester and
taurine gives the target taurine amide derivative Ada. Other
activated esters (e.g. pentafluorophenyl esters) can also be
used to effect the amide bond formation.
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[1217] A route to the synthesis of the isoxazole core is

exemplified in the sequence below. The carboxylate Al can
be converted to the aldehyde A2b by methods known in the
literature, including methods where the carboxylate is
reduced to the alcohol stage followed by reoxidation to the
aldehyde. The resulting aldehyde A2b is converted into the
chloro-oxime A3b by a two-step sequence: (i) oxime forma-
tion (e.g. treatment with hydroxylamine hydrochloride in the
presence of sodium acetate or other suitable base followed
by) (ii) chlorination of the oxime (for example, using N-chlo-
rosuccinimide in a suitable solvent such as DMF). A [3+2]
cycloaddition reaction of A3 with substituted terminal acety-
lene derivatives (Yao et al, Tetrahedron 1998, 54(5/6), 791-
822,) leads to isoxazoles with the general structure Adb.
[1218] At this stage modification can be made on D, in
order to reach the desired pattern of substitution on this frag-
ment as illustrated in the Examples. Modification on the
fragment M leads to generation of compounds of Formula I as
will be described below.

(€] (€]
R1 R1
E E
OH » H »
Y Y
M—X/ M—X/

Al A2
NOH N—C
R1 RI D
: N W
C] ——
M Y M Y
~¢~ ~¢~

A3 Ad

[1219] Another potential approach to the construction of
the isoxazole core starts with reaction of the ketone A5 (which
can be generated from the carboxylic acid Al or a synthetic
equivalent) with hydroxylamine hydrochloride or an O-pro-
tected hydroxylamine derivative in the presence of a suitable
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base. Deprotonation of the resulting oxime derivative A6 and
reaction with a precursor D1 (Singh et al, Chem. Pharm. Bull.
1999, 47(10), 1501-1505) (wherein LG is a leaving group
such as —OFEt, —NMe(OMe), —Cl, etc.) will lead to an
intermediate A7 which cyclizes spontaneously or under dehy-
drating conditions to generate A4b.

(€]
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E
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M—X/
A5
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R1 D LG
E
CH; D1
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M—X/
Ab
NOH (€]
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D —_—
M Y
\X/
A7
N—C
R1 D
P
M Y
\X/
Adb
[1220] The synthesis of isoxazoles can also take place from

nitro compounds A8, which undergo [3+2] cycloaddition
reactions with acetylene derivatives (Cereda et al, Tetrahe-
dron Lett. 2001, 42(30) 4951) to generate isoxazoles Adb.

NO, —0.
. R1 . R1 | / D
—
M—X/Y M—X/Y
A8 Adb
[1221] In another route, the precursor A3 can be reacted

with 1-tributylstannylacetylene (Lee et al, Bioorg. Med.
Chem. Lett. 2003, 13(22) 4117-4120) to generate an interme-
diate A9. This stannane can be coupled with an aryl halide or
triflate in the presence of a metal catalyst to generate a pre-
cursor Adb. Alternatively, iodination of A9 generates A10,
which can then be coupled with a metallated precursor D-Met
to generate Adb. In this case, Met is a metal such as MgBr,
MgCl, Mgl, Sn(n-Bu);, ZnCl, B(OH),, etc.
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[1222] Modifications of the substituents at the 3-position of
an isoxazole intermediate are also envisioned to give the
desired compounds. For example, the commercially available
chloro-oxime A1l can undergo a [3+2] cycloaddition reac-
tion with an alkyne to generate the intermediate A12. The
ester in A12 or a synthetic equivalent accessible from it such
as an acid chloride, activated ester or an amide, can be used in
reactions with organometallic reagents E-Met to generate
ketones A13. In this case, Met is a metal such as Li, MgBr,
MgCl, Mgl, Sn(n-Bu),, ZnCl, etc. and E is aryl, alkyl or
cycloalkyl, cycloalkenyl, heteroaryl, etc as defined above.

OH
I -
+ //
)\ Z
EtO,C Cl
All

—0, —0,
I‘i , EMet I‘i b
/ B /

EtO,C

Al2 (6]

Al3

[1223] The intermediate ketones Al3 can be the starting
materials for multiple transformations. For example, the
addition of organometallic reagents R1-Met to A13 results in
the generation of alcohols A14. In this case, Met is a metal
such as Li, MgBr, MgCl, Mgl, Sn(n-Bu),, ZnCl, etc. The
intermediate alcohol A14 can in turn be converted into halo-
substituted A15 (wherein Hal is F, Cl, Br, I, OSO,aryl,
OSO,CF; or other suitable leaving group). Reduction of the
keto group in A13 to the methylene-containing A16 can be
carried out using conventional chemistry, which provides a
precursor for A17. A13 can also be a substrate for olefination

reactions leading to intermediates A18 that can be further
modified to give A19.

Al4

AlS
N4
E\HL%D
M\X/Y

Al7
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[1224] Similar methods can be used for the synthesis of

analogs where Y is O, N, etc as described above.

[1225] The desired A-T-M fragments can be introduced at
various points of the synthesis as a preformed unit. Alterna-
tively, modifications of a precursor intermediate at the A-T-M
region can also lead to the desired A-T-M configurations. To
provide examples, the following section describes some of
the many viable synthetic routes for the modification of the
A-T-M fragments, which can either be used to prepare the
desired A-T-M fragments to be incorporated into a synthetic
route at various points or to modify a precursor intermediate.

[1226] Examples for the A-T-M fragments include amino
sulfonic acids, aminophosphonic acids and aminophosphinic
acids. Many synthetic routes to these compounds can be
envisioned and a few examples are discussed in the following
section.

[1227] Taurine analogs can be synthesized from aminoal-
cohols using existing methods (for example: Xu and Xu,
Synthesis 2004, pp 276-282). Amino alcohols with appropri-
ate substituents can be protected with a group such as
CO,CH,Ph to yield intermediates like T2, as exemplified
below. The resulting alcohol is then treated with thioacetic
acid under Mitsunobu conditions (e.g. triphenyl phosphine
and diethylazodicarboxylate) in a solvent such as THF to
generate a thioacetate ester T3. Oxidation to the sulfonic acid
with hydrogen peroxide in formic acid leads to the aminosul-
fonic acid T4. These aminosulfonic acid fragments can be
coupled with carboxylic acids directly under usual conditions
(e.g. DCC, EDCI, etc.) or reacted with suitably activated
carboxylic acid derivatives (e.g. pentafluorophenol esters,
N-hydroxylsuccimide esters) to generate the target com-
pounds T7.

OH
(CHR37)n
OH - (CHR3)m
(CHRy)m — O S

H,N— (CHR3¢)m O—\
Ph

T1 T2
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[1228] In an alternative route, the amino alcohols Ti can be

coupled with a carboxylic acid precursor to give compounds
of formula TS5 and the alcohol group in TS5 can then be con-
verted into a sulfonic acid T7 by a sequence similar to the one
shown above:

R1
E Z
OH ~ D
(CHR37n + X /Y —_—
H,N— (CHR3¢)m |
CO,H
T1 A20
R1 R1
E z E z
Y o
Y Y
X/ X -
)\ )\

O N @) Iif
(CHR36)m (CHR36)m
(CHR37)H (CHR37)H

| I
OH SAc
T5 T6
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-continued

[1229] Aminophosphonic and aminophosphinic acids can
be prepared by known methods. As shown below, Arbuzov
reaction of suitably protected haloalkyl amines T8 with a
phosphite (e.g. (alkylO);P) or a hydrogen phosphonate (e.g.
(alkylO),POH) or an equivalent reagent results in the forma-
tion of a phosphonate ester T9. The amine protecting group is
then selectively removed and the resulting aminophospho-
nate T10 is coupled with a carboxylic acid to generate a
protected version of the target compound T11. Removal of the
alkyl groups of the phosphonate ester is achieved under well
known conditions (e.g. reaction with bromo- or iodo-trimeth-
ylsilane in a suitable solvent such as dichloromethane). A
similar sequence can be employed for the synthesis of ami-
nophosphinic acids, except that (alkyl)P(O-alkyl"), is used in
the initial Arbuzov reaction.

Hal
0
(CHR37)n
N—(CHR3g)m  —»
6]}
T8

R1
M X /Y 4
(CHR36)m E
(CHR37)n
}llal
T12
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-continued
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[1230]
compounds wherein M is oxygen, an alkene, an alkyne, sul-

Related methods can be utilized for the synthesis of

fonamide, etc. For example, halogenated precursors T12
(where Hal is a halogen or a suitable leaving group) can be
reacted with phosphorus or sulfur sources such phosphites or
thioacetates and converted into the desired targets T13 or T14
by methods similar to those described above.

R1
Y. Z
M—x" b
(1) AcSH (CHRzg)m B
(2) oxidation HO48 —(CHR37),
T13
R1
| v )
(1) (alkyl0)2POH M—x" ~p
(2) TMSBr
(CHRz9m E

H,0;P—(CHR;37)n

T14
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[1231] Inthe route below, the amino group attached to X is
functionalized to generate a derivative T16 where M1 is a
carbonyl or an SO, group and Hal is a halogen or other
suitable leaving group. Replacement of this halogen by a
phosphonate, phosphinate or sulfonate following the meth-
ods described earlier will give compounds wherein A is a
phosphonate, phosphinate or a sulfonate group.

alkyl, H

o~ —
g—x/\’/\D

E
T15

alkyl, H R1
(CHR36)m—M;3 N—X/Y Z\D -
(CHR37)n E
}|Ial
T16
alkyl, H R1
(CHR%)m—M—Il\I—X/Y\i/Z\ D
(|CHR37)n E
A
T17

[1232] The reaction of diamines or amino alcohols with
carboxylic acids T18 (or activated esters derived from it)
generates amides T19, wherein Rc is hydrogen or C, _; alkyl
and U is oxygen or NRg, where Rg is hydrogen or C, ¢ alkyl.
Conversion of T19 into the corresponding sulfamates or sul-
fates T20 (A,=HO;S—) can take place by reaction with
PhOSO,Cl in a suitable solvent such as dichloromethane and
in the presence of a suitable base such as triethylamine, fol-
lowed by hydrolysis.
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Y. z D
HO,c—X7 \*/ \]ID/ I
E R2
T18
o RI
Y. Z
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Synthesis of the Phosphonate Prodrug Compounds
of the Invention

1) Preparation of a Phosphonate Prodrug

[1233] Prodrugs can be introduced at different stages of the
synthesis. Most often these prodrugs are made from the phos-
phonic acids of Formula I because of their lability.

[1234] Phosphonic acids of Formula I can be alkylated with
electrophiles such as alkyl halides and alkyl sulfonates under
nucleophilic substitution conditions to give phosphonate
esters. For example, compounds of Formula I wherein GR*is
an acyloxyalkyl group can be prepared by direct alkylation of
compounds of Formula I with an appropriate acyloxyalkyl
halide (e.g., Cl, Br, 1; Phosphorus Sulfur 54:143 (1990);
Synthesis 62 (1988)) in the presence of a suitable base (e.g.,
pyridine, TEA, diisopropylethylamine) in suitable solvents
such as DMF (J. Med. Chem. 37:1875 (1994)). The carboxy-
late component of these acyloxyalkyl halides includes but is
not limited to acetate, propionate, isobutyrate, pivalate, ben-
zoate, carbonate and other carboxylates.

[1235] Dimethylformamide dialkyl acetals can also be used
for the alkylation of phosphonic acids (Collect. Czech Chem.
Commu. 59:1853 (1994)). Compounds of Formula I wherein
GR?! is a cyclic carbonate, a lactone or a phthalidyl group can
also be synthesized by direct alkylation of the free phospho-
nic acids with appropriate halides in the presence of a suitable
base such as NaH or diisopropylethylamine (J. Med. Chem.
38:1372 (1995); J. Med. Chem. 37:1857 (1994); J. Pharm.
Sci. 76:180 (1987)).

[1236] Alternatively, these phosphonate prodrugs can be
synthesized by the reactions of the corresponding dichloro-
phosphonates and an alcohol (Collect Czech Chem. Commun.
59:1853 (1994)). For example, a dichlorophosphonate is
reacted with substituted phenols and arylalkyl alcohols in the
presence of a base such as pyridine or TEA to give the com-
pounds of Formula I wherein GR?! is an aryl group (J. Med.
Chem. 39:4109 (1996); J. Med. Chem. 38:1372 (1995); J.
Med. Chem. 37:498 (1994)) or an arylalkyl group (J. Chem.
Soc. Perkin Trans. 1 38:2345 (1992)). The disulfide-contain-
ing prodrugs (Antiviral Res. 22:155 (1993)) can be prepared
from a dichlorophosphonate and 2-hydroxyethyldisulfide
under standard conditions. Dichlorophosphonates are also
useful for the preparation of various phosphonamides as pro-
drugs. For example, treatment of a dichlorophosphonate with
ammonia gives both a monophosphonamide and a diphos-
phonamide; treatment of a dichlorophosphonate with
1-amino-3-propanol gives a cyclic 1,3-propylphosphona-
mide; treatment of a chlorophosphonate monophenyl ester
with an amino acid ester in the presence of a suitable base
gives a substituted monophenyl monophosphonamidate.
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[1237] Such reactive dichlorophosphonates can be gener-
ated from the corresponding phosphonic acids with a chlori-
nating agent (e.g., thionyl chloride, J. Med. Chem. 1857
(1994); oxalyl chloride, Tetrahedron Lett. 31:3261 (1990);
phosphorous pentachloride, Synthesis 490 (1974)). Alterna-
tively, a dichlorophosphonate can be generated from its cor-
responding disilyl phosphonate esters (Synth. Commu.
17:1071 (1987)) or dialkyl phosphonate esters (Tetrahedron
Lett. 24:4405 (1983); Bull. Soc. Chim. 130:485 (1993)).

[1238] The compounds of Formula I can be mixed phos-
phonate ester (e.g., phenyl and benzyl esters, or phenyl and
acyloxyalkyl esters) including the chemically combined
mixed esters such as phenyl and benzyl combined prodrugs
reported in Bioorg. Med. Chem. Lett. 7:99 (1997).

[1239] Dichlorophosphonates are also useful for the prepa-
ration of various phosphonamides as prodrugs. For example,
treatment of a dichlorophosphonate with an amine (e.g. an
amino acid alkyl ester such as L-alanine ethyl ester) in the
presence of a suitable base (e.g. triethylamine, pyridine, etc.)
gives the corresponding bisphosphonamide; treatment of a
dichlorophosphonate with 1-amino-3-propanol gives a cyclic
1,3-propylphosphonamide; treatment of a chlorophospho-
nate monophenyl ester with an amino acid ester in the pres-
ence of a suitable base gives a substituted monophenyl mono-
phosphonamidate. Direct couplings of a phosphonic acid
with an amine (e.g. an amino acid alkyl ester such as L-ala-
nine ethyl ester) are also reported to give the corresponding
bisamidates under Mukaiyama conditions (J. Am. Chem.
Soc., 94:8528 (1972)).

[1240] The SATE (S-acetyl thioethyl) prodrugs can be syn-
thesized by the coupling reaction of the phosphonic acids of

Formula I and S-acyl-2-thiocthanol in the presence of DCC,
EDCI or PyBOP (J. Med. Chem. 39:1981 (1996)).

[1241] Cyclic phosphonate esters of substituted 1,3-pro-
pane diols can be synthesized by either reactions of the cor-
responding dichlorophosphonate with a substituted 1,3-pro-
panediol or coupling reactions using suitable coupling
reagents (e.g., DCC, EDCI, PyBOP; Synthesis 62 (1988)).
The reactive dichlorophosphonate intermediates can be pre-
pared from the corresponding acids and chlorinating agents
such as thionyl chloride (J. Med. Chem. 1857 (1994)), oxalyl
chloride (Tetrahedron Lett. 31:3261 (1990)) and phosphorus
pentachloride (Synthesis 490 (1974)). Alternatively, these
dichlorophosphonates can also be generated from disilyl
esters (Synth. Commun. 17:1071 (1987)) and dialkyl esters
(Tetrahedron Lett. 24:4405 (1983); Bull. Soc. Chico. Fr, 130:
485 (1993)).

[1242] Alternatively, these cyclic phosphonate esters of
substituted 1,3-propane diols are prepared from phosphonic
acids by coupling with diols under Mitsunobu reaction con-
ditions (Synthesis 1 (1981); J. Org. Chem. 52:6331 (1992)),
and other acid coupling reagents including, but not limited to,
carbodiimides (Collect. Czech. Chem. Commun. 59:1853
(1994); Bioorg. Med. Chem. Lett. 2:145 (1992); Tetrahedron
Lett. 29:1189 (1988)), and benzotriazolyloxytris-(dimethy-
lamino) phosphonium salts (Zetrakedron Lett. 34:6743
(1993)).

[1243] Phosphonic acids also undergo cyclic prodrug for-
mation with cyclic acetals or cyclic ortho esters of substituted
propane-1,3-diols to provide prodrugs as in the case of car-
boxylic acid esters (Helv. Chico. Acta. 48:1746 (1965)).
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Alternatively, more reactive cyclic sulfites or sulfates are also
suitable coupling precursors to react with phosphonic acid
salts. These precursors can be made from the corresponding
diols as described in the literature.

[1244] Alternatively, cyclic phosphonate esters of substi-
tuted 1,3-propane diols can be synthesized by trans esterifi-
cation reaction with substituted 1,3-propane diol under suit-
able conditions. Mixed anhydrides of parent phosphonic
acids generated in situ under appropriate conditions react
with diols to give prodrugs as in the case of carboxylic acid
esters (Bull. Chem. Soc. Jpn. 52:1989 (1979)). Aryl esters of
phosphonates are also known to undergo transesterification
with alkoxy intermediates (Tetrahedron Lett. 38:2597 (1997);
Synthesis 968 (1993)).

[1245] One aspect of the present invention provides meth-
ods to synthesize and isolate single isomers of prodrugs of
phosphonic acids of Formula 1. Because phosphorus is a
stereogenic atom, formation of a prodrug with a substituted-
1,3-propane-diol will produce a mixture of isomers. For
example, formation of a prodrug with a racemic 1-(V)-sub-
stituted-1,3-propane diol gives a racemic mixture of cis-pro-
drugs and a racemic mixture of trans-prodrugs. In an other
aspect, the use of the enantioenriched substituted-1,3-pro-
pane diol with the R-configuration gives enantioenriched
R-cis- and R-trans-prodrugs. These compounds can be sepa-
rated by a combination of column chromatography and/or
fractional crystallization.

[1246] The compounds of Formula I can be mixed phos-
phonate esters (e.g. phenyl benzyl phosphonate esters, phenyl
acyloxyalkyl phosphonate esters, phenyl aminoacid esters
etc). For example, the chemically combined phenyl-benzyl
prodrugs are reported by Meier, et al. Bioorg. Med. Chem.
Lett., 1997, 7: 99.

[1247] The substituted cyclic propyl phosphonate esters of
Formula I, can be synthesized by reaction of the correspond-
ing dichlorophosphonate and the substituted 1,3-propane
diol. The following are non-limiting methods to prepare the
substituted 1,3-propane diols.

Synthesis of the 1,3-Propane Diols Used in the
Preparation of Certain Prodrugs

[1248] The discussion of this step includes various syn-
thetic methods for the preparation of the following types of
propane-1,3-diols: 1) 1-substituted; ii) 2-substituted; and iii)
1,2- or 1,3-annulated. Different groups on the prodrug part of
the molecule i.e., on the propane diol moiety can be intro-
duced or modified either during the synthesis of the diols or
after the synthesis of the prodrugs.

i) 1-Substituted 1,3-Propane Diols

[1249] Propane-1,3-diols can be synthesized by several
well known methods in the literature. Aryl Grignard additions
to 1-hydroxypropan-3-al gives 1-aryl-substituted propane-1,
3-diols (path a). This method will enable conversion of vari-
ous substituted aryl halides to 1-arylsubstituted-1,3-propane
diols (Coppi, et. al., J. Org. Chem., 1988, 53, 911). Aryl
halides can also be used to synthesize 1-substituted pro-
panediols by Heck coupling of 1,3-diox-4-ene followed by
reduction and hydrolysis (Sakamoto, et. al., Tetrahedron
Lett., 1992,33, 6845). A variety of aromatic aldehydes can be
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converted to 1-substituted-1,3-propane diols by vinyl Grig-
nard addition followed by hydroboration (path b). Substituted
aromatic aldehydes are also useful for lithium-t-butylacetate
addition followed by ester reduction (path e) (Turner., J. Org.
Chem., 1990, 55 4744). In another method, commercially
available cinnamyl alcohols can be converted to epoxy alco-
hols under catalytic asymmetric epoxidation conditions.
These epoxy alcohols are reduced by Red-Al to result in
enantiomerically pure propane-1,3-diols (path c¢). Alterna-
tively, enantiomerically pure 1,3-diols can be obtained by
chiral borane reduction of hydroxyethyl aryl ketone deriva-
tives (Ramachandran, et. al., Tetrahedron Lett., 1997, 38
761). Pyridyl, quinoline, and isoquinoline propan-3-ol
derivatives can be oxygenated to 1-substituted propan-1,3-
diols by N-oxide formation followed by rearrangement under
acetic anhydride conditions (path d) (Yamamoto, et. al., Tet-
rahedron, 1981, 37, 1871).
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ii) 2-Substituted 1,3-Propane Diols
[1250] Various 2-substituted propane-1,3-diols can be

made from commercially available 2-(hydroxymethyl)-1,3-
propane diol. Triethyl methanetricarboxylate can be con-
verted to the triol by complete reduction (path a) or diol-
monocarboxylic acid derivatives can be obtained by partial
hydrolysis and diester reduction (Larock, Comprehensive
Organic Transformations, VCH, New York, 1989). Nitrotriol
is also known to give the triol by reductive elimination (path
b) (Latour, et. al., Synthesis, 1987, 8, 742). The triol can be
derivatized as a mono acetate or carbonate by treatment with
alkanoyl chloride, or alkylchloroformate, respectively (path
d) (Greene and Wuts, Protective Groups in Organic Synthe-
sis, John Wiley, New York, 1990). Aryl substitution effected
by oxidation to the aldehyde followed by aryl Grignard addi-
tions (path ¢) and the aldehyde can also be converted to
substituted amines by reductive amination reactions (path e).
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iii) Annulated 1,3-Propane Diols
[1251] Prodrugs of Formula I where V—Z or V—W are

fused by three carbons are made from cyclohexane diol
derivatives. Commercially available cis, cis-1,3,5-cyclohex-
ane triol can be used for prodrug formation. This cyclohex-
anetriol can also be modified as described in the case of
2-substituted propan-1,3-diols to give various analogues.
These modifications can either be made before or after for-
mation of prodrugs. Various 1,3-cyclohexane diols can be
made by Diels-Alder methodology using pyrone as the diene
(Posner, et. al., Tetrahedron Lett., 1991, 32, 5295). Cyclo-
hexyl diol derivatives are also made by nitrile oxide olefin-
additions (Curran, et. al., J. Am. Chem. Soc., 1985, 107,
6023). Alternatively, cyclohexyl precursors can be made from
quinic acid (Rao, et. al., Tetrahedron Lett., 1991,32, 547.)

2) Phosphonate Deprotection

[1252] Select compounds may be prepared from phospho-
nate esters using known phosphate and phosphonate ester
cleavage conditions. In general, silyl halides have been used
to cleave the various phosphonate esters, followed by mild
hydrolysis of the resulting silyl phosphonate esters to give the
desired phosphonic acids. Depending on the stability of the
products, these reactions are usually accomplished in the
presence of acid scavengers such as 1,1,1,3,3,3-hexamethyl-
disilazane, 2,6-lutidine, etc. Such silyl halides include, chlo-
rotrimethylsilane (Rabinowitz, J. Org. Chem., 1963, 28:
2975), bromotrimethylsilane (McKenna, et al, Tetrahedron
Lett., 1977, 155), iodotrimethylsilane (Blackburn, et al, J.
Chem. Soc., Chem. Commun., 1978, 870). Alternately, phos-
phonate esters can be cleaved under strong acid conditions,
(e.g HBr, HC], etc.) in polar solvents, preferably acetic acid
(Moftatt, etal, U.S. Pat. No. 3,524,846, 1970) or water. These
esters can also be cleaved via dichlorophosphonates, pre-
pared by treating the esters with halogenating agents e.g.
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phosphorus pentachloride, thionyl chloride, BBr;, etc.
(Pelchowicz, et al, J. Chem. Soc., 1961, 238) followed by
aqueous hydrolysis to give phosphonic acids. Aryl and benzyl
phosphonate esters can be cleaved under hydrogenolysis con-
ditions (Lejczak, et al, Synthesis, 1982, 412; Elliott, et al, J.
Med. Chem., 1985, 28: 1208; Baddiley, et al, Nature, 1953,
171: 76) or dissolving metal reduction conditions (Shafer, et
al, J. Am. Chem. Soc., 1977, 99: 5118). Electrochemical
(Shono, et al, J. Org. Chem., 1979, 44: 4508) and pyrolysis
(Gupta, et al, Synth. Commun., 1980, 10: 299) conditions
have also been used to cleave various phosphonate esters.

[1253] The following examples are provided so that the
invention can be more fully understood. They should not be
construed as limiting the invention in any way

Example 1.001

Sodium; 2-{4-[2-(4-tert-butyl-phenyl)-2-(2',4'-
dichloro-biphenyl-4-yl-carbamoyl)-ethyl]-benzoy-
lamino }-ethanesulfonate

Step A

[1254] Thionyl chloride (1.8 mL.) was added to 3.137 g of
the starting carboxylic acid (prepared as reported in Bioorg.
Med. Chem. Lett. 2004, 14, 2047-2050) in 25 mL of toluene
and the reaction mixture was heated to reflux for a period of
1 h. The volatiles were removed under reduced pressure. The
crude acid chloride, obtained as a yellow oil, was used imme-
diately.

[1255] A sample of 1.672 g of the above acid chloride in
toluene (25 mL) was treated with 4-iodoaniline (1.547 g) and
N,N-diisopropyl-ethylamine (1.54 mL). The resulting mix-
ture was heated at 100° C. for 2 h, cooled to room temperature
and diluted with ethyl acetate. The organic phase was washed
with 1M aqueous hydrochloric acid and saturated sodium
chloride. After drying over magnesium sulfate and chroma-
tography on silica gel (ethyl acetate-hexanes gradient)
obtained the iodoanilide (1.179 g)

[1256] LCMS (mv/z): 542.6 M+H)*

I Cl

(€]
Cl
N
OMe
Step B

[1257] A mixture ofthe aryliodide from Step A above (659

mg) in THF:ethanol:water (6 mL:3 mL:2 mL) was placed in
a glass vial and treated with 2,4-dichlorophenyl boronic acid
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(1.137 g), 96 mg of palladium dichloride bis(tri(o-tolyl)phos-
phine) and sodium carbonate (659 mg). The flask was sealed
and the reaction mixture was heated in a microwave reactor at
125° C. for a period of 6 min. To the resulting mixture added
an excess of 1M aqueous hydrochloric acid and ethyl acetate.
The heterogeneous mixture was filtered through a pad of
celite. The organic phase was separated, washed with water
and saturated sodium chloride and dried over magnesium
sulfate. Chromatography on silica gel using an ethyl acetate-
hexanes gradient afforded the biphenylamide (442 mg)
[1258] LCMS (nv/z): 560.4 (M+H)*

Step C
[1259]

l Cl
(€]
Cl
N
H
O, O
OH

[1260] To a solution of the methyl ester obtained in Step B
above (442 mg) in THF :methanol:water (30 mL: 20 mL: 10
ml.) was added sodium hydroxide (347 mg) and the reaction
stirred at room temperature for a 15 h period. The THF and
methanol were removed under reduced pressure. The residue
was treated with an excess of 1M aqueous HCI and extracted
with ethyl acetate. The organic phase was washed (water,
saturated sodium chloride), dried over magnesium sulfate and
concentrated to leave the crude carboxylic acid that was used
without further purification in the following step. LCMS
(m/z): 546.6 M+H)"

Step D
[1261]

I Cl
O
Cl
N
H
O, O
HN\/\

SO;Na
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[1262] To the crude carboxylic acid derived from 442 mg of
the corresponding methyl ester (Step C, above) in DMF (5
ml) added HOBt-H,O (130 mg), EDCI (183 mg), taurine
(129 mg) and N,N-diisopropyl ethylamine (0.194 mL). The
reaction mixture was stirred at room temperature for 21 h.
Added a solution of sodium carbonate (541 mg in water and
loaded the crude mixture on top of areverse phase (C18)silica
gel column. The column was eluted with a gradient of aceto-
nitrile and water. The product-containing fractions were con-
centrated and coevaporated with a mixture of acetonitrile and
toluene. The title compound was obtained as a white solid.

[1263] LCMS: (m/z): 653.6 (M+H)". Elemental Analysis
calculated for C34H35N205CI12SNa+4H20: C, 54.62; H,
5.53; N, 3.75. Found: C, 54.38; H, 5.28; N, 3.77.

Example 1.002

Sodium; 2-{4-[2-(4-benzofuran-2-yl-phenylcarbam-
oyl)-2-(4-tert-butyl-phenyl)-ethyl]-benzoylamino } -

ethanesulfonate
Step A
[1264]
oy
N
(€]
(0]

N/ o) \

: W,
[1265] A mixture of 200 mg of 4-[2-(4-Benzofuran-2-yl-

phenylcarbamoyl)-2-(4-tert-butyl-phenyl)-ethyl]|-benzoic
acid (prepared as in Example 1.001, Steps A-C, except that
benzofuran-2-yl boronic acid was used instead of 2,4-dichlo-
rophenyl boronic acid in Step B), 65 mg of N-hydroxysuc-
cinimide and 91 mg of DCC was stirred in THF at room
temperature for a 16 h period. The white precipitate formed
was removed by filtration and rinsed with THF. The filtrate
was concentrated and chromatographed on silica gel using an
ethyl acetate-hexanes mixture. The product N-hydroxysucci-
nyl ester was obtained as a white foam (230 mg)

[1266] 'H NMR (DMSO-d6): & 10.28 (1H, s), 7.98-8.00
(2H, d, 1=8.2 Hz), 7.80-7.83 (2H, d, J=8.8 Hz), 7.65-7.68 (2H,
d,J=8.8 Hz), 7.59-7.63 (2H, m), 7.51-7.53 (2, d, J=8.5 Hz),
7.37-738 (4H, d, J=2.0 Hz), 7.23-7.29 (3H, m), 4.01-4.06
(1H, m), 3.50-3.60 (1M, m), 3.10-3.14 (1M, m), 2.87 (4H, s),
1.25 (9H, s).
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Step B
[1267]
O O
N
Na*
O\ N
O W,
[1268] A mixture ofthe above obtained N-hydroxysuccinyl

ester (230 mg), taurine (91 mg) and triethylamine (0.2 mL) in
a mixture of ethanol (2 mL) and water (1 mL) was heated in
a microwave reactor at 125° C. for a 6 min period. The crude
mixture was treated with an excess of aqueous sodium
hydroxide and loaded on top of a reverse phase silica gel
column. The product was eluted with an acetonitrile-water
gradient. The product containing fractions were concentrated
to afford the title compound.

[1269] 'H NMR (MeOH-d4): § 7.78-7.81 (2H, d, ]=8.8
Hz),7.69-7.72 (2H, d, J=7.9Hz), 7.55-7.58 (2H, d, J=8.8 Hz),
7.47-7.50 (2H, d, J=8.5 Hz), 7.38 (4H, s), 7.31-7.34 (2H, d,
J=8.3Hz),7.17-7.27 (2H, m), 7.08 (1H, 5), 3.94-3.99 (1H, m),
3.75-3.79 (2H, m), 3.49-3.57 (1H, m), 3.04-3.08 (3H, m),
1.31 (9H, s).

Example 1.003

4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
cyclohex-1-enyl-phenyl)-ethyl]-benzoyl amino-
ethane sulfonic acid sodium salt

Step A
[1270]

OBn

[1271] To a stirred solution of 4-bromophenyl acetic acid
(7.5 g,35.0 mmol) in DMF (60 mL) at rt were added Cs,COj;
(12.41 g, 38.15 mmol) and benzyl bromide (6.77 g, 39.6
mmol). The reaction mixture was stirred overnight at room
temperature, and then at 100° C. for 1 h and cooled to rt. The
solvent was removed under reduced pressure and poured into
cold 1 N HC1 (50 mL)). The mixture was extracted with ethyl
acetate (2x100 mL) and the combined organic layers were
washed with brine, dried over Na,SO,, filtered and concen-
trated under reduced pressure. The crude product was recrys-
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tallized from hexanes to afford (4-bromo-phenyl) acetic acid
benzyl ester as a white solid. (10.65 g, 100%): "H NMR (300
MHz, CDCl,): d 7.42 (d, I=8.4 Hz, 2H), 7.25-7.34 m, 5H),
7.14 (d, J=8.4 Hz, 2H), 5.12 (s, 2H), 3.61 (s, 2H); TLC
conditions: Uniplate silica gel, 250 microns; mobile
phase=ethyl acetate-hexanes (1:5); R =0.8.

Step B
[1272]
Br
(€]
OBn
MeO
(6]
[1273] To astirred solution of (4-bromo-phenyl) acetic acid

benzyl ester (14.7 g, 48.3 mmol) in anhydrous THF (15 mL)
was added LiHMDS (50.7 mL, 50.7 mmol, 1.0 M solution in
toluene) at -78° C. The reaction mixture was stirred for 1.5 h
at =78° C., and then methyl-4-bromo methyl benzoate (11.6
g,50.7 mmol, in THF 3.0 m[.) was added dropwise, stirred for
2 h at -78° C. and then allowed to warm to rt for 1 h. After
completion, the reaction was quenched with saturated NH,Cl
solution (20 mL) and stirred for 10 min. The reaction mixture
was extracted with ethyl acetate (100 mL) and the organic
layer was washed with brine, dried over Na,SO, and concen-
trated under reduced pressure. The crude product was recrys-
tallized from a minimum amount of EtOAc and hexane at
room temperature to afford 4-[2-benzyloxycarbonyl-2-(4-
bromo-phenyl)-ethyl]-benzoic acid methyl ester as a white
solid (14.2 g, 90%): "H NMR (300 MHz, CDCl,): 8 7.87 (d,
J=8.4 Hz, 2H), 7.41 (d, J=8.4 Hz, 2H), 7.25-7.28 (m, 3H),
7.11-7.15 (m, 6H), 5.06 (dd, J=12.3, 28.5 Hz, 2H), 3.89 (s,
3H), 3.83 (d, J=7.5 Hz, 1H), 3.41 (dd, J=8.4, 13.8 Hz, 1H),
3.05(dd, J=7.2,13.5 Hz, 1H); TLC conditions: Uniplate silica
gel, 250 microns; mobile phase=ethyl acetate-hexanes (1:4);
R~0.6.

Step C

Br
O |
OH
MeO O

[1274]
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[1275] To a stirred solution of 4-[2-benzyloxycarbonyl-2-
(4-bromo-phenyl)-ethyl]-benzoic acid methyl ester (0.7 g,
1.54 mmol) in EtOH (25 mL) at rt, was added platinum (IV)
oxide (0.1 g) and the reaction mixture was stirred at room
temperature for 3 h under H, gas (1 atm). The reaction mix-
ture was filtered through a celite plug, washed with ethyl
acetate (50 mL) and concentrated under reduced pressure.
The crude product was dried under vacuum for 3 h to afford
4-[2-(4-bromo-phenyl)-2-carboxy-ethyl]-benzoic acid
methyl ester (0.51 g, 91%): "H NMR (300 MHz, DMSO-d,):
812.52(s,1H),7.77 (d,J=8.4 Hz, 2H), 7.48 (d, J=8.7 Hz, 2H),
7.28 (d, I=8.4 Hz, 2H), 7.22 (d, J=8.4 Hz, 2H), 3.93 (t, ]=7.8
Hz, 1H), 3.79 (s, 3H), 3.30 (dd, J=8.4, 13.8 Hz, 1H), 3.0 (dd,
J=8.1, 13.8 Hz, 1H).

Step D
[1276]
s ) ()
O
[1277] A mixture of 4-iodo-aniline (25.0 g, 114.1 mmol),

2-benzofuran-boronic acid (27.7 g, 171.2 mmol), PdC1,(O-
tolylphosphine) (11.66 g, 14.8 mmol), and Na,CO;(60.49 g,
570.7 mmol) in DME/EtOH/H20 (4:2:1)(700 mL) was
heated at 125° C. for 2 h. The reaction mixture was cooled to
room temperature, filtered and washed. The solvent was
removed under reduced pressure. The residue was partitioned
(ethyl acetate/water) and the organic layer was washed with
brine, dried over Na,SO, and concentrated under reduced
pressure. The resulting crude was purified by column chro-
matography on silica gel, eluting with dichloromethane to
afford 4-benzofuran-2-yl-phenylamine (11) as a pale yellow
solid (23.78 g, 99.5%): "H NMR (300 MHz, CDCl,): 8 7.66
(d,J=9.0Hz, 2H), 7.51-7.55 (m, 2H), 7.20-7.23 (m, 2H), 6.81
(s, 1H), 6.73 (d, J=9.0 Hz, 2H), 3.83 (bs, 2H) TLC conditions:
Uniplate silica gel, 250 microns; mobile phase=ethyl acetate/
hexanes (2:1); R~0.45.

Step E

Br
(0]
N /
H (o)
MeO. O

e}

[1278]

[1279] To a stirred suspension of 4-[2-(4-bromo-phenyl)-
2-carboxy-ethyl|benzoic acid methyl ester (0.4 g, 1.10 mmol)
in anhydrous CH,Cl, (10 mL), was added oxalyl chloride
(0.28 g, 2.7 mmol) atroom temperature. The reaction mixture
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was stirred for 14 h, concentrated under reduced pressure and
coevaporated with CH,Cl, (2x10 mL. The crude material was
dried under vacuum for 3 h. The crude acid chloride (0.4 g,
1.04 mmol) was treated with 4-benzofuran phenyl amine
(Step E above, 0.26 g, 1.25 mmol) and N,N-diispropylethy-
lamine (0.6 mL, 3.12 mmol) in CH,Cl, at 0° C. The resulting
mixture was stirred for 14 h at room temperature and concen-
trated under reduced pressure. The residue was treated with
MeOH and the precipitate was filtered and washed with cold
MeOH to give 4-[2-(4-benzoturan-2yl-phenylcarbamoyl)-2-
(4-bromo-phenyl)-ethyl]-benzoic acid methyl ester as a
brownish solid (0.4 g, 69%): ‘H NMR (300 MHz, CDCl,): &
7.82 (d, J=8.1 Hz, 2H), 7.68 (d, J=8.7 Hz, 2H), 7.38-7.47 (m,
5H), 7.09-7.20 (m, 7H), 6.87 (s, 1H), 3.81 (s, 3H), 3.53-3.64
(m, 2H), 3.0 (dd, J=6.6, 12.9 Hz, 1H); LC-MS m/z=554
[C31H42NBrO,+H]"; TLC conditions: Uniplate silica gel,
250 microns; mobile phase=ethyl acetate/hexanes (2:1);
R~0.4.

Step F

[1280]

[1281] A mixture of 4-[2-(4-benzofuran-2yl-phenylcar-
bamoyl)-2-(4-bromo-phenyl)-ethyl]-benzoic acid methyl
ester (0.4 g, 0.74 mmol), cyclohexen-2-ylboronic acid (0.23
g, 1.85 mmol), PdCl,(o-tolylphosphine) (75 mg, 0.096
mmol), and Na,CO;(390 mg, 3.70 mmol) in DME/EtOH/
H20 (4:2:1)(17.5 mL) was heated in an oil bath at 130° C. for
2h, cooled to rt, filtered and washed with EtOAc (20mL). The
solvent was removed under reduced pressure. The crude mix-
ture was extracted with ethyl acetate (100 mL) and the organic
layer was washed with brine, dried over Na,SO, and concen-
trated under reduced pressure. The resulting crude was puri-
fied by column chromatography on silica gel, eluting with
ethyl acetatechexanes (3:2) to afford 4-[2-(4-benzofuran-2-
yl-phenylcarbamoyl)-2-(4-cyclohex-1-enyl-phenyl)-ethyl]-

benzoic acid methyl ester as a white solid (0.42 g). 'H NMR
(300 MHz, CDCl,): 8 10.23 (s, 1H), 7.81 (d, J=8.4 Hz, 2H),
7.54-7.65 (m, 4H), 7.21-7.34 (m, 8H), 6.10 (bt, 1H), 4.02 (m,
1H), 3.78 (s, 3H), 3.45 (dd, J=8.7, 13.5 Hz, 1H), 3.04 (dd,
J=6.6, 13.5 Hz, 1H), 2.25-2.40 (m, 2H), 2.10-2.20 (m, 2H),
1.64-1.72 (m, 2H), 1.54-1.59 (m, 2H); LC-MS m/z=556
[C5,H;;NO,+H]'; TLC conditions: Uniplate silica gel, 250
microns; mobile phase=ethyl acetate/hexanes (2:1); R, =0.45.
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Step G
[1282]

O
® N/
H o)
o

O

[1283] To a stirred solution of 4-[2-(4-benzofuran-2-yl-
phenylcarbamoyl)-2-(4-cyclohex-1-enyl-phenyl)-ethyl]-
benzoic acid methylester (6) (0.42 g, 0.75 mmol) in EtOH/
THF/H,0(4:2:1) (20 mL) at rt, was added aq. 40% NaOH
(2.5 ml), The reaction mixture was stirred overnight. After
completion of the reaction, the solvent was removed under
reduced pressure and the crude was acidified with 4N HCI
(pH=2). The resulting mixture was extracted with ethyl
acetate, the organic layer was dried over MgSO, and concen-
trated. The resulting compound was dried under vacuum to
afford 4-[2-(4-benzofuran-2yl-phenylcarbamoyl)-2-(4-cy-
clohex-1-enyl-phenyl)-ethyl]-benzoic acid as asolid (0.35 g):
'H NMR (300 MHz, CD,0D): 10.23 (s, 1H), 7.78 (d, I=8.7
Hz, 4H), 7.55-7.66 (m, 4H), 7.20-7.40 (m, 9H), 6.10 (bt, 1H),
4.03 (t,J=7.2 Hz, 1H), 3.45 (dd, J=5.0, 9.0 Hz, 1H), 3.03 (dd,
J=5.7, 12.9 Hz, 1H), 2.20-2.40 (m, 2H), 2.10-2.15 (m, 2H),
1.65-1.75 (m, 2H), 1.50-1.60 (m, 2H); LC-MS m/z=541
[C57H; NO;+H]™.

Step H
[1284]

(]
-0 /o
HO\S/\/§ O

A
O O o)

[1285] To a mixture of 4-[2-(4-benzofuran-2yl-phenylcar-
bamoyl)-2-(4-cyclohex-1-enyl-phenyl)-ethyl]-benzoic acid
(7) (0.23 g, 0.42 mmol), EDCI (0.162 g, 0.85 mmol), HOBt
(130 mg, 0.85 mmol and N,N-diispropylethylamine (0.31
ml, 2.75 mmol) in DMF (15 mL) was added taurine (106 mg,
0.85 mmol). After stirring for 14 h the solvent was removed
under reduced pressure. The residue was treated with an
excess of sodium hydroxide and loaded on a C18 reverse
phase column. Elution with H,O/acetonitrile 40% afforded
4-[2-(4-benzoturan-2-yl-phenylcarbamoyl)-2-(4-cyclohex-

1-enyl-phenyl)-ethyl]-benzoylamino-ethane sulfonic acid
sodium salt (8) as a white solid. (0.11 g, 40%): 'H NMR (300
MHz, DMSO-dy): 10.24 (s, 1H), 8.39 (t, J=5.7 Hz, 1H), 7.78
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(d, J=8.7Hz, 2H), 7.50-7.66 (m, 6H), 7.21-7.40 (m, 9H), 6.10
(bt, 1H), 4.0 (t, J=7.2 Hz, 1H), 3.30-3.50 (m, 3H), 3.03 (dd,
J=6.6, 13.2 Hz, 1H), 2.60 (t, J=8.1 Hz, 2H), 2.25-2.40 (m,
2H), 2.10-2.15 (m, 2H), 1.65-1.75 (m, 2H), 1.55-1.60 (m,
2H); LC-MS m/z=671 [C;3H;sN,O,SNa+H]*; HPLC condi-
tions: Waters Atlantis C-18 OBD 4.6x150 mm; mobile
phase=ACN/(H,0:0.1TFA) flow rate=1.0 ml./min;
detection=UV @254, 220 nm retention time in min: 23.08;
Anal Caled: (MF: C, H;sN,O,SNa+1.9H,0) Caled: C,
64.74; H, 5.55; N, 3.97. Found: C, 64.73; H, 5.49; N, 4.35.

Example 1.004

4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
cyclohexyl-phenyl)-ethyl]-benzoylamino-ethane sul-
fonic acid sodium salt

Step A
[1286]

e}

[1287] To astirred solution of 4-[2-(4-benzofuran-2yl-phe-
nylcarbamoyl)-2-(4-cyclohex-1-enyl-phenyl)-ethyl]-ben-

zoic acid (Example 1.003, Step F) (0.23 g, 0.42 mmol) in
EtOH (15 mL) at room temperature, was added 10% Pd/C (30
mg) and hydrogenated under 1 atm. H, (gas) for a 3 h period.
The reaction mixture was filtered through a celite plug,
washed with ethyl acetate (2x50 mL) and concentrated under
reduced pressure. The resulting compound was dried under
vacuum to afford 4-[ 2-(4-benzofuran-2yl-phenylcarbamoyl)-
2-(4-cyclohexyl-phenyl)-ethyl]-benzoic acid (9) (0.21 g,
92%), "H NMR (300 MHz, CD,0D): 7.85 (d, ]=8.1 Hz, 2H),
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7.70 (d, J=8.7 Hz, 2H), 7.50 (d, ]=9.0 Hz, 2H), 7.16-7.45 (m,
8H), 7.07 (s, 1H), 3.95 (dd, J=6.0, 9.3 Hz, 1H), 3.51 (dd,
J=9.3,12.0 Hz, 1H), 3.06 (dd, J=5.7, 10.8 Hz, 1H), 2.42-2.48
(m, 1H), 1.72-1.90 (m, 5H), 1.35-1.46 (m, SH); LC-MS
m/z=543 [C5,H, NO,+H]*

@
-0 /o
HO\S/\/§ O

7\
O O

Step B

[1288] To a mixture of 4-[2-(4-benzofuran-2yl-phenylcar-
bamoyl)-2-(4-cyclohexyl-phenyl)-ethyl]-benzoic acid (9)
(0.21 g, 0.38 mmol), EDCI (148 g, 1.11 mmol), HOBt (118
mg, 0.77 mmol) and N,N-diispropylethylamine (0.2 g, 1.54
mmol) in DMF (15 mL) was added taurine (97 mg, 0.77
mmol). After stirring for 14 h the solvent was removed under
reduced pressure. The residue was treated with an excess of
sodium hydroxide and loaded on a C18 reverse phase column.
Eluted with H,O/acetonitrile 40% to afford 4-[2-(4-benzofu-
ran-2-yl-phenylcarbamoyl)-2-(4-cyclohexyl-phenyl)-ethyl]-
benzoylamino-ethane sulfonic acid sodium salt (10) (124 mg,
50%), as a white solid. "H NMR (300 MHz, DMSO-dy):
10.25 (s, 1H), 8.42 (t, J=4.8 Hz, 1H), 7.81 (d, J=8.7 Hz, 2H),
7.55-7.70 (m, 6H), 7.18-7.40 (m, 9H), 4.0 (dd, J=6.0, 13.5Hz,
1H), 3.45-3.55 (m, 3H),3.01 (dd, J=7.8,14.1 Hz, 1H), 2.63 (1,
J=6.9 Hz, 2H), 2.30-2.46 (m, 1H), 1.65-1.80 (m, 5H), 1.24-
145 (m, 5H); LC-MS m/z=673 [C;3H;,N,O4SNa+H]";
HPLC conditions: Waters Atlantis C-18 OBD 4.6x150 mm;
mobile phase=ACN/(H,0:0.1TFA) flow rate=1.0 ml./min;
detection=UV @254, 220 nm retention time in min: 19.42;
Anal Caled: (MF: C,;H;,N,O,SNa+1.9H,0) Caled: C,
64.07; H, 5.86; N, 3.93. Found: C, 63.87; H, 5.78; N, 3.94.
[1289] The following compounds were prepared by the
methods described above with modifications evident to an
individual skilled in the art:

Ex- MASS  Formula
am- SPECT. CHN (Caled)
ple STRUCTURE .(MODE) CHN (Found)
1.005 CH; 579.3 C32H38N206S +
CH; \/A &) 0.8 H20
O C: 61.58 H: 6.40 N:4.49
H;C O C: 61.87 H: 7.03 N: 4.80

N
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-continued
Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.006 CH; 567.3  C31H38N206S +
CHj (+) 1.5 H20
o) CH; C:62.71 H: 6.96 N: 4.72
H;C 0 C:62.89 H: 6.88 N: 5.14
CH;
N
HO N
/\S/\/
0”7\
o)
1.007 CH; 5715 C33H36N206S +
CH; =) 1 H20 +0.2 TFA
C:65.39 H: 6.28 N: 4.57
H;C 0 C:65.21 H: 6.43 N: 4.81
N
HO
\ /\/N
és\\
o)
1.008 CH; 633.3  C36HA6N206S +
CH; =) 2.25 20
o) C:64.02 H: 7.54N: 4.15
H;C 0 /O/ \/\O C: 64.29 H: 8.04 N: 4,31
N
I
HO—S=
N
0
1.009 619.5  C35H44N206S + 3 H20

C:62.29 H: 747 N: 4.15

CH; =)
CH; o C: 64.64 H: 7.85 N: 4.15
v I Q/
N

I
HO—S=0

K/N

0
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.010 CH; 633.0  C28H31IN205S + 2 H20
CH; (-)  C:50.15H:5.26N:4.18
I C:50.28 H: 5.53 N: 5.49
H;C 0
N
I
HO—S=
N
0
1.011 5973 C3SH38N206S +
CH; (-)  2.75H20
CH; C: 64.84 H: 6.76 N: 4.32
C: 64.85 H: 6.86 N: 4.31
H;C 0
N
I
0
1.012 CH; 666.5  C39H4SN3OG6S +
CH; (-)  1.75H20
C: 66.98 H: 6.99 N: 6.01
H;C 0 C:67.10 H: 7.31 N: 5.98
N
0
N
HO—S=
N
0
1.013 CH; CH, 5655  C32HAON20S5S +
CH; () 2.75H20
C: 62.57 H: 7.47 N: 4.56
H;C 0 CH; C:62.57 H: 7.62 N: 5.80
CH,
N
I
HO—S=
N
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.014 H;C CH; 565.5 C32H40N2058S +
CH; +) 275 H20
CH; CH; C:62.57 H: 7.47 N: 4.56
C:62.59 H: 7.30N: 5.21
H;C 0
N
I
HO—S=—=0
N
(@]
1.015 H 567.9 C32H42N2058 +
+) 2.75 H20
CH C:62.36 H: 7.77 N: 4.55
3 CH; C:62.01 H: 7.56 N: 5.41
Hlln., .
H;C 0 g
N H
I
HO S=0
N
(@]
1.016 CHj; 579.3 C33H44N2058S +
CH; =) 2.75 H20
C:62.88 H: 7.92 N: 4.44
HiC O C:62.57 H: 7.73 N: 5.06
N
I
HO—S=—=0
N
(@]
1.017 CH; 515.3 C28H40N205S +
=) 2.25 H20
C: 60.35 H: 8.05N: 5.03
H;C O CH; C:60.01 H: 8.09N: 6.13
CH;
N
I
HO—S=—=
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.018 544 C28H31N205CIS +
3H20
56.32 6.25 4.69
O 56.17 5.104.77
N
ClL
(@]
N
(@]
N ///
S
I,
HO
1.019 588 C28H3IN205BrS +
3.7H20
51.415.924.28
O 51.045.534.38
N
Br
(@]
N
(@]
N ///
S
A
HO
1.020 545 C28H30N205F2S +
3.6H20
55.09 6.31 4.59
(€] 54.75 5.36 4.80
N
F
(@]
F
N
(@]
N\ ///
S
I,
HO
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.021 578  C28H30N205CI2S +
1.5H20 + 0.3 Taurine
53.505.51 5.02
0 53.455.235.33
N
cl
o cl
N
o)
N\ ///
S
A
HO
1.022 642.6  C37TH43N305S +
+) 1.0 H20 + 0.5 TFA
63.67 6.40 5.86
N 63.51 6.69 5.93
I
N
O_ﬁ/\/
0
1.023 5573  C29H33CIN205S +
+) 2.11,0
58.55 6.30 4.71
O 58.15 6.15 5.10
{
o) 0
)z
xgZ N
N
cl
0
1.024 5733 C29H33CIN206S +
+) 31,0
55.54 6.7 447
O 55.39 6.05 4.84.
d
o) 0
N\~
g N
N
cl
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.025 533.5  C29N32N207S +
+) 3.31,0
56.91 6.36 4.58.
O 56.66 5.41 4.49.
{
o) o
N\
XgF N
N
0
o ot
1.026 577.3  C28H30CI2N205S +
+) 3.81,0
52.06 5.87 4.34
O 52.07 4.87 3.97.
{
o) o
N\
g N
N
cl
Cl
1.027 577.3  C29H31F3N205S +
+) 31,0
55.235.91 4.44.
o 54.75 5.374.50
A
0 o)
=
~gF N
N
0
F F
F
1.028 5343  C29H31N305S +
+) 31,0
59.27 6.35 7.15.
O 59.26 5.30 6.81.
A
o) o
N
s N
N
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE ((MODE) CHN (Found)
1.029 621.3  C34H42N207S + 3H,0
) 60.34 7.05 4.14
60.11 7.20; 4.54
(0]
O
(@]
O O
[, A
N N
(0]
N
(@]
1.030 673.6  C40H36N206S +
+) 2.2 H20 + 0.6 TFA
C:63.37, H: 5.29, N: 3.59
I C:63.70, H: 5.68, N: 3.96
fo) (0]
N
0 //O
\//s N
(@)
(@]
1.031 673.6  C40H36N206S +

+) 1.5 H20
C: 68.65, H: 5.62, N; 4.00

I C: 69.03, H: 6.09, N: 4.18
fo) (@)
N
N
O,
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)

1.032 637.9 C37H38N206S +

(+) 2.0 H20 + 0.2 CF3CO2H
C: 64.39,H: 6.10, N: 4.02
C: 64.39, H: 6.00, N: 4.01
N\ | 0
\S/\/

1.033 cl cl 687.6  C34H32N205CI3SNa +
=) 0.6 H20
56.65 4.64 3.89
cl 56.30 4.40 3.91
0
N

o]
§N
AN
O o]
1!
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.034 657.4 C36H35N206CIS +
2.5 H20 + 0.3CF3COOH
59.53 5.503.79
I 59.26 5.87 4.02
O fo) (@)
N
F
(@]
§N
S
2T
)
o
Na*
1.035 ClL Cl 687.6 C34H33N205CI3S +
(=) 1 H20 + 0.6CF3COOH
54.59 4.63 3.62
54.314.42 3.50
O
N Cl
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE ((MODE) CHN (Found)
1.036 657.4  C36H35N206CIS +
) 1 H20 + 0.4CF3COOH
Cl 61.15 5.22 3.88
I 61.13 4.92 3.82
O fo) (@)
N
0
§N
2N
07| o
l¢]
1.037 613.4  C35H38N206S +
) 2 H20 + 0.5CF3COOH
61.09 6.05 3.96
60.78 6.23 4.24
0
o]
N ~
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.038 (0] F 701.4 C35H34N206F3CIS +

cl X =) 3 H20
55.525.323.70

FF 55.825.203.57
‘ |
N
0
§N
2N
07| o
0
1.039 al cl 687.6  C34H32N205F2CL2S +
F (-) 0.8 CF3COOH

54.76 4.23 3.59
54.724.23 3.63
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.040 659.6  C36H34N206F2S +
=) 0.1 H20 + 0.6CF3COOH
61.13 4.80 3.83
60.78 4.99 4.19
‘ |
N
0
§N
2N
07| Yo
0
1.041 0 F 7014  C35H34N206F3CIS +
>< ) 0.7 CF3COOH
55.84 4.47 3.58
cl FF 56.11 4.08 3.44
‘ |
N
0
§N
2N
0 o)
0
1.042 603.4  C32H27N206CIS + H20
=) C:61.88 H:4.71 N: 4.51
0 C:61.55 H: 4.60 N: 4.82

~
O¢H

N

cl
|
0 0 O
/
7 N

e}
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.043 Cl 603.9 C30H25N205CI3S +

=) 0.4 H20
C:56.37 H: 4.07 N: 4.38

Cl C:56.61 H:4.15N:4.36
O O
O\S¢O N Cl
=
O
N l
O
1.044 Br. O, N 661.6 C33H29N206BrS +
(-)  2H20
C:56.82 H: 4.77 N: 4.02
(o) C:56.79 H: 4.76 N: 4.07
O N
S/O
Oé \O
1.045 Br. 649 C35H31IN206SN +
0 (+)  12H0
C:64.35,H: 5.31, N: 4.29
/ C: 64.10, H: 477, N: 446
N
O
Na®
R\ N
/\S/\/
o% \\O

1.046 609 C35H31N20O6SNa +
(+) 1.2H20
C:64.35,H: 5.31, N: 4.29
C:64.10,H: 4.77, N: 4.46
/\ \
o]
N

Na*

\s/\/N

/
0 \\O
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.047 O 577 C32H36N206SNa +
+) 0.4 CH2CI2
/ C:61.41, H: 5.85, N: 4.42
N C:61.15H:5.57,N: 4.19
O
Na®
O'\ N
és N
07\
Y 0
1.048 Cl 605 C30H34N206SNa +
+) 0.8 NaCl
C:61.41,H: 5.85, N: 4.42:
C:55.26 H: 5.07,N: 3.99
O
ClL
N
O
N
O=|| N
!
Na*
1.049 C37H33N206SNa +
4.0H20

635
Q

569

o +)
O
) s

1.050

C: 60.89, H: 5.80, N: 3.84
C: 60.50, H: 5.45, N: 4.08
(C37H33N206SNa +
4.0H20)

C32H28N206S +
2.5H20 + 0.1CH3CN
C:62.70, H: 5.28, N: 4.77
C:62.70, H: 5.50, N: 4.99
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.051 P 632 C35H31N206SNa +
O +) 2.0 H20
0 C:62.96, H: 5.43, N: 4.20
C:62.97,H: 5.63, N: 4.53
N N (C35H31N206SNa +
2.0H20)
o
N /
S Na*
Y
VAN
0 O
1.052 651 C38H37N206SNa +
+) 2.0 H20
S C:64.39, H: 5.83,N: 3.95
G C:64.28, H: 5.86, N: 4.12
— 0
N\ /7 N\
Na*o_
N
\S/\/
7N\
o 0
0
1.053 626.6  Ci35H3,N;0,8Na + 6.0 H,0
+) C:55.62, H: 6.13, N: 5.56;
C:55.32, H: 5.71, N: 5.36.
o x= [
0
N \ /
Nat
0 N
\S/\/
7\
6] 0
0
1.054 626.6  Ci35H3N;045Na +
+) 2.5 H,0)
C:60.68, H: 5.67, N: 6.07;
O =N, / C: 60.79, H: 5.40, N: 6.02
6]
NN\ /
Nat
o\ N
/S\/\/
o) 0
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Ex- MASS Formula
am- SPECT. CHN (Calcd)
ple STRUCTURE (MODE) CHN (Found)
1.055 5394 CyH;N,0sS + 0.2 TFA
+) C: 61.79, H: 5.68, N: 9.80;
C: 61.56,H: 541, N: 9.84
I
N/kN
0 N
\S/\/
7N\
O O o
1.056 F 633.6  CaoH;F3N,O6SNa +
F () 3.6H,0)
C:50.08, H: 5.21, N: 7.79;
O F C:49.95, H: 4.88, N: 7.40.
1
A
Na™
O\ N
S/\/
7N\
O O o
1.057 5634  CaoH,3N,05SNa +
+) 42 H,0)
C:54.57, H: 6.32, N: 8.48;
G /I‘IL C:54.58, H: 5.59, N: 8.41.
T
Na*
0 N
\S/\/
7\
O O o
1.058 Cl 583.1  CyoH,;oCIN,OsSNa +
+) 1.8 H,0
C:54.64, H: 5.31, N: 8.79;
C:54.59, H: 5.28, N: 8.68.
I
N/LN
Na™
0 N
\S/\/
7N\,
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.059 633.6 C28H30N205SINa +

=) (0.5) H20

C:50.53, H: 4.69, N: 4.21
O C:50.64, H: 4.64, N: 4.33
N I

1.060 623.6 C36H36N206S +
(-) (1.9 H20
C:65.62, H: 6.09, N: 4.25
o C:65.31, H: 5.68, N: 4.15
N =
’ O
(|)|
N
O—ﬁ/\/
O O

1.061 CH; 623.9  C37H39N205P
CH; (+) C:71.37,H: 6.31; N: 4.50
C: 64.86; H: 5.75; N: 4.04
H;C 0
N
O
A
HO. N
\P/\/ y o

CH;
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.062 CH; 593.6 C29H31F3N2068S
CH; ) 58.775.274.73
57.66 6.54 6.00
H;C (¢]
N
O,
N F (0]
\ﬁF
F
QO=S=—=0
HO

1.5H20 + 1.1CF3CO2H

1.063 5863  C35H35N305S +
CHs - | )
HC L C:57.27; H: 5.34; N: 5.69
C:57.07; H: 5.52; N: 5.78
jive 0 AN
N
0
HO N
\S/\/ F
/\ OH
o F

O O
F
1.064 H;C 584.6 C33H34N305S8Na +
=) 2.5H20
H;C C:60.72; H: 6.02; N: 6.44
(¢] C:60.56; H: 5.73; N: 6.41
H;C
N
(@)
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.065 639.6 C37H37N206SNa
(+) C:67.26 H: 5.64; N:4.24
I Not measured
fo) (@)
N
O
N
A\
S
S
0? \
O Na*
1.066 CH;3 611.6 C35H33N2068S +
CH; (+) 0.5Na +
0.5 HTEA + 1H20
HiC O 66.12 6.28 5.07
65.75 6.51 5.27
N
O,
N
/ 0
O=T=
1.067 CHj3 625.3 C36H35N2068S +
CH; +) 0.8 H20 + C6H16N
68.14 7.16 5.68
HsC O 68.00 7.30 5.81
N
CH;
O,
N+\/\CH3
o\ X ) u
O=T 7 o ue
o
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.068 5853 C34H36N205S + 3H20
HC () C:63.93; H: 6.63; N: 4.39
C:63.63; H: 6.17; N: 4.49
H;C
0
;C
N
o)
N
0
N\
HO—S
1.069 cl cl 631.2  C36H36N204CI2
HC (+) C: 68.46 H; 5.75N: 4.44
C:68.59 H: 5.87 N: 4.32
H;,C
0
H;C
N
o)
H;C N
o)
oH
1.070 6253  C35H50N206S +
=) 1.2 H20
C:64.83 H: 8.14N: 4.32
O C:64.73 H: 7.89 N: 4.74
0
N
0
N
O\Q/\/
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Ex- MASS Formula
am- SPECT. CHN (Caled)
(5] . O LI
pl STRUCTURE MODE) CHN (Found
1.071 625.3 C35 H50N2 06 S +
=) 3 H20

C:61.74 H: 8.29N: 4.11
0) C:61.97 H: 8.56 N: 4.39

\\\\“‘,

0
O\Q/\/N
0 0
1072 6113 C30H36N205S +
HC +)  2.5H20 +0.16DMF
C-61.69; H: 7.15; N: 5.10
HC Cr6141; H:7.43: N: 5.49
0
o
U
Oés\/\
1073 a 6314  C30H25CIIN205S +
-  17H20
C: 5438, H: 432, N: 423
0 C: 5404, H: 407, N- 4.34
A
0 0
z
~NgF N
N
0 a

Cl
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE ((MODE) CHN (Found)
1.074 637.3  C33H27N206F3S +
+) 2.6 H20 + 0.1 TFA
F 0] C:57.39, H: 4.69, N: 4.03
F C:57.67, H: 5.20, N: 4.20
=
F O
N
O\\ N
S/\/
o~ \\O
(@]
1.075 Cl Cl 6652  C31H25N205F3CI2S +
F +) 1.4 H20 + 0.1 TFA
F C:53.37, H: 401, N: 3.99
C:53.15, H: 4.53, N: 4.39
F O
N
O\\ N
S/\/
o\
Y 0
1.076 653.6  C33H27F3N207S +
+) 0.8 H20 + 0.1 TFA
C:58.77, H: 426, N: 4.13
l C:58.37, H: 4.16, N: 4.55
F. O
fo) (@)
F
F
N
N
O\S/\/
|
(@] (@]
1.077 601.6  C32H27CIN206S +
) 1.3H20
Cl 0] C: 61.35, H: 476, N: 4.47
C:61.07, H: 4.79, N: 4.68
=
O
O\S/O N
=
(@)
N
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.078 645.4 C38H32N206S +
(+) 2.6 H20+0.3 DMF
o C: 6548, H: 5.55, N: 4.52
C:65.88, H: 5.98, N: 4.22
=
‘ |
N
(@)
\\S/\/N
e
o7\
@]
1.079 ClL Cl 673.4 C36H30N205CI2S +
(+) 2.6 H20 + 0.6 DMF
C:59.40,H:5.20,N: 4.76
C:59.29,H: 5.55, N: 4.78
O
N
O
\\S/\/N
0\
o 0
1.080 Cl Cl 681.4 C31H25CI2F3N2068S +
(+) 1 H20 + 0.1 TFA
C:52.55,H:3.84, N: 3.94
F. O C:52.33,H: 421, N: 3.95
F$( 0
F
N
O>S/\/N
=
o”||
(@] (@]
1.081 F 665.6 C32H26N205F6S +

F (+)  27H20+03TFA
C:52.38,H: 4.27, N: 3.75
F F C:52.21,H: 458, N: 4.10
F.
F O
N
o\ N
\S/\/
o\
(@]
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Ex- MASS Formula
am- SPECT. CHN (Calcd)
ple STRUCTURE (MODE) CHN (Found)
1.082 F 651.6  C35H35F3N205S +
F =) 2.1H20
C: 60.88, H: 5.72, N: 4.06
F C: 61.26, H: 6.20, N: 4.37
O
A
@) O
\S/ N
N l
(@]
1.083 F 601.6  C34H35FN205S +
=) 1.9H20
C: 64.11, H: 6.14, N: 4.40
C: 64.27,H: 5.94, N: 4.60
O
A
@) O
\Sé N
N I
(@]
1.084 e} F 6814  C32H26N206F6S +
F +) 1.2 H20 + 0.2 TFA
F. F C:53.67,H: 3.98, N: 3.86
F C:53.64, H: 402, N: 4.11
F O 0
N
O\ N |O
/\S/\/
0”7\
O 0
1.085 Cl 617.4  C34H35CIN205S +
=) 1.7H20 +0.1TFA
C:62.12,H: 5.87, N: 4.24
C: 61.84, H: 6.20, N: 4.14
O
A
(@] O
\S/ N
N I
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Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.086 O F 667.4 C35H35F3N206S +
=) 2.0H20
F C:59.65,H: 5.58, N:3.97
F C:59.38, H: 4.94, N: 3.96
O
(@]
(@] (0]
\\\S% N
N I
(@]
1.087 Cl Cl 699.1 C31H25CI2F3N205S +
+) 1.8 H20
C:51.00,H: 3.95,N: 3.84
F. S C:50.89,H: 3.57, N: 3.75
Fﬁ/ fo)
F
N
[¢] N Q
;S/\/
o~
(@] (@]
1.088 547.6 C31H36N205S +
=) 2.3H20
C:63.09,H: 6.93, N: 4.75
o O C:62.93,H: 7.19, N: 4.77
o\ o
=
~yF N
N l
(@]
1.089 669.4 C33H27F3N2068S2 +
+) 1.5 H20
0 C:56.97, H: 435, N: 4.03

C:56.81, H: 3.99, N: 4.25
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-continued
Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.090 F 615.4 C31H26N205F4S +
F +) 0.9 H20 + 0.3 TFA
F. C:57.07,H: 426, N: 4.21
C:56.76,H: 3.83, N: 4.64
F O
N
O\ N
/\S/\/
o7\
@]

1.091 cl 631.6  C31H26N20SF3CIS +
F (+) 2.6 H20+0.1 TFA
F C:54.36, H: 4,58, N: 4.06
C: 5453, H: 4.88, N: 4.43
F 0
N
o\ N
/\S/\/
0”7\
O 0
1.092 F 619.4  C34H34F2N205S +
(-)  1.6H20
C: 62.87, H: 5.77, N: 431
C: 62.60, H: 5.62, N: 4.50
0
Q
0 0 F
=
~gF N
N
0
1.093 5874  C34HAON205S +

(-)  2.5H20
C:6443,H: 7.16,N: 4.42
o C:64.10,H: 6.43, N: 4.34
N
[@] (@]
\S¢ N
N
[@]
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-continued
Ex- MASS Formula
am- SPECT. CHN (Caled)
ple STRUCTURE (MODE) CHN (Found)
1.094 639.6 C36H36N205S2 +
=) 1.8H20
C:64.23,H: 3.93, N: 4.16
l C:64.06,H:5.73, N: 4.14
fo) S
3
(@] (0]
P
~yF N
N
(@]
1.095 573.7 C32H34N206 S +
=) 3 H20
O C:61.13 H: 6.41 N: 4.46
C:53.75 H: 441 N: 6.91
A
O
N
O
o\g AN
(@] (@]

1.096 651.19  C35H34N205SF3Na +
=) (2.2) H20

C:58.85, H: 542, N: 3.92

F F
o F
C:58.52,H: 5.01, N: 4.03
N
I
N
O=T/\/

O Na* (@]

1.097 5373 C30H36N205S +
) 2.5H20 + 0.16DMF
C: 61.69, H: 7.15, N: 5.10
C: 61.41, H: 7.43, N: 5.49
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Example 1.098

Precursor 1

[1290]
(0]
/S
N R —
6]
I
HZN\/\
Il)\OCHZCHg
CH;
[1291] A mixture of 2.372 g of the commercially available

N-(2-bromoethyl)phthalimide and 5.00 g of diethylmeth-
ylphosphonite was heated at 140° C. for a 21 h period. The
volatiles were removed under reduced pressure and the resi-
due purified by chromatography on silica gel (methanol-
dichloromethane gradient). The product was obtained as a
yellow oil. HNMR (300 MHz, DMSO-d,): 7.8 (4H, m), 3.83
(6H, m), 2.10 (2H, m), 1.46 (3H, d, J=13.9 Hz), 1.10 (3H, t,
J=7.0Hz).

[1292] The oil obtained in the previous step (2.454 g) in 7
ml of ethanol was treated with 2.12 m[ ofhydrazine hydrate.
Theresulting mixture was heated to reflux fora 2 h period and
allowed to cool to room temperature. The white precipitate
formed was removed by filtration and the solution concen-
trated under reduced pressure to afford Precursor 1 as a yel-
low oil HNMR (300 MHz, DMSO-d,): 3.90 (4H, m), 2.75
(2H, m), 2.60 (2H, broad), 1.80 (2H, m), 1.38 (3H, d, J=13.8
Hz), 1.20 (3H, t, ]=7.0 Hz)

Step A
[1293]
§ )
0 O IO
WN .
(0]
O,
HO

112
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-continued
SO
/\/\/\HKN
(0]
T
fo) N
N
O’P
_
[1294] 4-[1-(4-Benzofuran-2-yl-phenylcarbamoyl)-hepty-

loxyl]-benzoic acid was prepared as described in Bioorganic
& Medicinal Chemistry Letters 14 (2004) 2047-2050. To a
solution of 200 mg of the starting carboxylic acid (prepared as
described in Bioorganic & Medicinal Chemistry Letters
2004, 14, 2047-2050) in THF was added carbonyl diimida-
zole (85 mg) and the solution stirred at room temperature for
1 h. Precursor 1 (77 mg) was added in one portion and the
reaction mixture was stirred for a further 1 h period. The
mixture was then diluted with ethyl acetate and washed with
water. After drying over magnesium sulfate and concentra-
tion, the crude product was chromatographed on silica gel
using an ethyl acetate-hexanes gradient.

[1295] 'H NMR (CDCL,): 8 8.30 (1H, s), 7.80-7.87 (4H,
m),7.72 (1H, m), 7.63-7.66 (2H, d, J=8.8 Hz), 7.52-7.58 (2H,
m),7.20-7.29 (2H, m), 7.00-7.03 (2H, d, J=8.8 Hz), 6.97 (1H,
s), 4.71-4.75 (1H, t, J=5.7 Hz), 4.06-4.19 (2H, m), 3.74-3.82
(2H, m), 2.01-2.11 (2H, m), 1.51-1.55 (3H, d, J=13.5 Hz),
1.45-1.52 (2H, m), 1.20-1.35 (11H, m), 0.86-0.90 (3H, t,
J=6.7 Hz).

L
WN
(0]
O,

fo) N

AN _/_
HO/Il)

Step B

[1296] A solution of 70 mg of phosphinic ester (from Step

A above) in dichloromethane was treated with 0.174 mL of
bromotrimethylsilane. The mixture was stirred at room tem-
perature for 3 days. The reaction mixture was diluted with
water and acetonitrile (1:1) and stirred at room temperature
for a further 0.5 h. The mixture was evaporated under reduced
pressure and partitioned between ethyl acetate and water. The
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organic phase was washed with water and saturated sodium
chloride and dried over magnesium sulfate. Chromatography
on reverse phase silica gel using an acetonitrile-water gradi-
ent yielded the product as a white solid.

[1297] 'H NMR (DMSO-d6): & 8.53 (1H, s), 8.47-8.49
(1H,1,J=5.3 Hz), 7.74-7.80 (2H, d, =9.3 Hz), 7.54-7.55 (2H,
d, I=8.8 Hz), 7.31-7.35 (21, d, J=7.7 Hz), 7.21-7.23 (2H, d,
J=9.1Hz), 4.61 (2H, s), 4.06 (1, m), 3.45 (2H, m), 1.69-1.89
(2H, m), 1.64-1.75 (4H, m), 1.31-1.34 (3H, d, J=14 Hz),
136-1.41 (2H, m), 1.06-1.11 (2H, m), 0.84-0.87 (1H, m),
0.81 (9, s).

Example 1.099

2-{4-[2-(4-tert-Butylphenyl)-2-(4-cyclohexyl-
methoxyphenylcarbamoyl)-ethyl]-phenoxy }-ethane-
sulfonic acid

Step A
[1298]
O
—
(@]
(i
|
BnO
[1299] To a 2M solution of LDA in THF (5.4 mlL, 10.8

mmol) in 300 mL. THF cooled to -78° C. was slowly added
4-tertbutylphenyl acetic acid methyl ester (2 g, 9.8 mmol).
After stirring for 1 hr at -78° C. a solution of 2.7 g of
1-benzyloxy-4-bromomethylbenzene (Chow and Mak, J.
Org. Chem 1997, 62(15), 5116) in THF (10 mL) was added.
The mixture was allowed to warm to room temperature over-
night. Saturated ammonium chloride was added and the solu-
tion extracted with ethyl acetate. The solution was washed
with brine, dried over sodium sulfate and concentrated to
afford 3-(4-Benzyloxyphenyl)-2-(4-tert-butylphenyl)-propi-
onic acid methyl ester as a yellow oil. TLC: R=0.42 hexane/
ethyl acetate (8:1). The crude was carried on as is for the next
step.

May 15,2014

Step B
[1300]
0 O
O —_—
BnO |
(€]
(6]
HO
[1301] The mixture of crude 3-(4-Benzyloxyphenyl)-2-(4-

tert-butylphenyl)-propionic acid methyl ester from step A and
10% Pd/C (200 mg) in methanol (75 mL) was stirred under an
atmosphere of H, overnight. The mixture was filtered through
celite and concentrated under vacuum to afford 2-(4-tert-
Butylphenyl)-3-(4-hydroxyphenyl)-propionic acid methyl
ester as a light yellow oil. TLC: R ~0.15 hexane/ethyl acetate
(7:1).

Step C: Precursor 2

[1302]

BnO BnO.
~"on \/\OSOZCF3

[1303] To 2-Benzyloxyethanol (1.1 g, 7.3 mmol) and N,N-
diisopropyl ethylamine (1.3 mL, 8.1 mmol) in dichlo-
romethane (30 mL) at 0-4° C. was added trifluoromethane
sulfonic anhydride (1.4 mL, 8.1 mmol). The solution was
stirred for 1 hr then quenched with water. The mixture was
partitioned and the organic portion washed with brine, dried
over sodium sulfate then concentrated to afford trifluo-
romethanesulfonic acid 2-benzyloxy-ether ester as a dark
colored oil (1.74 g, 83%). 'H NMR (300 MHz, DMSO-d6):
7.41 (m, SH), 4.60 (s, 2H), 4.35 (m, 2H), 3.75 (m, 2H).
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Step D
[1304]
(i
0 —
HO I
(i
I
BnO
1 \/\O O

[1305] To a solution of 2-(4-tert-Butylphenyl)-3-(4-hy-
droxyphenyl)-propionic acid methyl ester (419 mg, 1.3
mmol) in anhydrous DMF (8 ml.) was added NaH (54 mg, 1.3
mmol, 60%). After H, evolution had ceased, precursor 2 was
added and the resulting mixture was allowed to stir at rt
overnight. The reaction mixture was quenched with 1N HCl
then extracted with diethyl ether. The organic portion was
washed with brine, dried over Na,SO, then concentrated to
afford 3-[4-(2-Benzyloxyethoxy)-phenyl]-2-(4-tert-bu-
tylphenyl)-propionic acid methyl ester as an amber colored
oil. TLC: R=0.48 hexane/ethyl acetate (4:1). The crude prod-
uct was carried into the next step without further purifica-
tions.

Step E

[1306]

BnO.
n\/\o
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-continued
(i
OH
BnO
§il \/\O O
[1307] To the crude 3-[4-(2-Benzyloxyethoxy)-phenyl]-2-

(4-tert-butylphenyl)-propionic acid methyl ester from step d
dissolved in 20 mL. of THF/MeOH/H,O (3:1:1) was added
lithium hydroxide (270 mg, 6.5 mmol) After stirring for 5 hrs
at rt, the organic solvents were removed under vacuum and
the reaction residue diluted further with water (25 mL). The
aqueous mixture was extracted with diethyl ether, made
acidic with 1 N HCl and extracted again with ethyl acetate.
The ethyl acetate portion was then dried over Na,SO, and
concentrated under vacuum to afford 3-[4-(2-Benzyloxy-
ethoxy)-phenyl]-2-(4-tert-butylphenyl)-propionic acid as a
semi-solid mass. (456 mg, 81% over 2 steps)

Step F

[1308]

O\Q
O O/
N
Bn( )\/\O O

[1309] Thecompound 3-[4-(2-Benzyloxyethoxy)-phenyl]-
2-(4-tert-butylphenyl)-N-(4-cyclohexylmethoxyphenyl)-
propionamide was prepared from 3-[4-(2-Benzyloxy-
ethoxy)-phenyl]-2-(4-tert-butylphenyl)-propionic acid
according to the procedure described for the synthesis of
Example 1.001, Step A. The crude was purified by chroma-
tography on silica gel eluting with a gradient of ethyl acetate
in hexane to afford the desired product. LC-MS m/z=619
[CaiHuoNO+H]™.
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Step G
[1310]

oW
BriO~o O

N
H
HO\/\ O
(0]

[1311] A mixture of 3-[4-(2-Benzyloxyethoxy)-phenyl]-2-
(4-tert-butylphenyl)-N-(4-cyclohexylmethoxyphenyl)-pro-
pionamide (200 mg, 0.32 mmol) and 10% Pd/C (20 mg) in a
solution of methanol/ethyl acetate (60 mL, 4:1) was stirred
under an atmosphere of H, overnight. The mixture was fil-
tered through celite and concentrated under vacuum. The
crude was purified by chromatography on silica gel (ISCO
cartridge, 40 g), eluting with dichloromethane over 20 min-
utes to afford 2-(4-tert-Butylphenyl)-N-(4-cyclohexyl-
methoxyphenyl)-3-[4-(2-hydroxy  ethoxy)-phenyl]-propi-
onamide (126 mg, 74%). LC-MS m/7/z=530 [C;,H,;NO_+
H]*.

Q

Step H
[1312]

oo,

e ¢;
oSes
e

[1313] To a solution of triphenylphosphine (125 mg, 0.48
mmol) in anhydrous THF (5 mL) at 0° C. was added diiso-
propylazodicarboxylate (94 uL, 0.48 mmol). After stirring for
30 min. a solution consisting of thioacetic acid (34 uL, 0.48

May 15,2014

mmol) and 2-(4-tert-Butylphenyl)-N-(4-cyclohexylmethox-
yphenyl)-3-[4-(2-hydroxyethoxy)-phenyl|-propionamide
(126 mg, 0.23 mmol) was added. The resulting solution was
allowed to warm to rt overnight. The mixture was partitioned
between ethyl acetate and H,O and the organic portion con-
centrated under vacuum. Purification of the crude by prepara-
tive TLC (Si0,, 2 mm) using hexane/ethyl acetate (4:1) as
eluant afforded Thioacetic acid S-(2-{4-[2-(4-tert-Butylphe-
nyl)-2-(4-cyclohexylmethoxyphenyl carbamoyl)-ethyl]-phe-
noxy }-ethyl)ester (102 mg, 73%). TLC: R~0.38 hexane/
ethyl acetate (4:1).

Step 1

[1314]

e

R

O
O I /©/
N
H
ACS\/\O O

o

(I? O
HO—S

II\/\O

O

[1315] To a solution of Thioacetic acid S-(2-{4-[2-(4-tert-
Butylphenyl)-2-(4-cyclohexyl methoxyphenylcarbamoyl)-
ethyl]-phenoxy}-ethyl)ester (102 mg, 0.17 mmol) from Step
H in formic acid (3 mL, 88%) chilled at 0° C. was added
performic acid (1 mL) pre-chilled to 0° C. prior to addition.
The resulting mixture was stirred at 0° C. for 2 hrs and
allowed to warm to rt overnight. The reaction mixture was
carefully concentrated under vacuum and the crude material
purified by preparatory HPLC on a Shimadzu modular HPL.C
system using a Waters Atlantis dC18 30x150 mm preparatory
column and running a gradient from 40% to 100% acetoni-
trile over 13 minutes. TFA was used as an ionizer and was
present in 0.05% (v/v). Detection was accomplished using an
in-line UV detector running at 254 nm. Rotary evaporation of
the solvated compound provided the title compound (7.6 mg):
'"H NMR (500 MHz, CD30D): 8 7.35 (s, 4H), 7.25 (d, J=9.0
Hz,2H,),7.12 (d,J=8.5Hz, 2H,), 6.83 (d,j=9.0 Hz, 2H), 6.79
(d, j=8.5 Hz, 2H), 4.32 (t,j=7.0 Hz, 2H), 3.83 (dd, j=10.0 Hz,
J=9.5Hz, 1H),3.71 (d, J=6.5 Hz, 2H), 3.24 (t, I=7.0 Hz, 2H),
2.93 (dd, J=10.0 Hz, J=9.5 Hz, 1H), 1.85-1.69 (m, 6H), 1.35-
121 (m, 11H), 1.10-1.03 (m, 3H). LC-MS m/z=592
[C54H4NO68+H] .
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Example 1.100
2-{4-[2-(4-tert-Butylphenyl)-2-(4-cyclohexyl-

methoxyphenylcarbamoyl)-propyl]-phenoxy } -
ethanesulfonic acid

[1316]

Qo

o ()
HO—g/\/\O

(6]
Precursor 3
[1317]

CHO
—
0" N0
CH,OH
0" N N0

[1318] To a solution of 4-(3-Benzyloxypropoxy)-benzal-

dehyde (1.9 g, 6.9 mmol) in methanol (30 mL) chilled to 0° C.
was added portionwise NaBH, (523 mg, 13.8 mmol). The
resulting mixture was stirred for 1 hr before being quenched
with water. After extracting with EtOAc the organic portion
was washed with brine, dried over Na,SO, and concentrated
under vacuum to afford 4-(3-Benzyloxypropoxy)-methanol
as a colorless oil (1.86 g, 99%). TLC: R,=0.21 hexane/ethyl
acetate (4:1).

[1319] To asolution of 4-(3-Benzyloxypropoxy)-methanol
(1.86 g, 6.8 mmol) in diethyl ether chilled to 0° C. was slowly
added PBr; (1.9 mL, 20.4 mmol). After stirring for 2 hrs the
reaction was carefully quenched by addition of ice and then
water. The mixture was partitioned and the organic portion
washed with brine, dried over Na,SO, and concentrated
under vacuum to afford 1-(3-Benzyloxypropoxy)-4-bro-
momethylbenzene as a colorless oil.

Step A
[1320]
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-continued
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(@]
o™ "N l

[1321] The compound 3-[4-(3-Benzyloxypropoxy)-phe-
nyl]-2-(4-tert-butylphenyl)-propionic acid methyl ester was
prepared from 4-tertbutylphenyl acetic acid methyl ester
according to the procedure described for the synthesis of
Example 1.099, step A. TLC: R=0.55 hexane/ethyl acetate
4:1).

Step B
[1322]
CO,CH;
—
0™ " o
O CoH
0™ " o l
[1323] The compound 3-[4-(3-Benzyloxypropoxy)-phe-

nyl]-2-(4-tert-butylphenyl)-propionic acid was prepared
from the corresponding methyl ester according to the proce-
dure described for the synthesis of Example 1.099), step E.

Step C
[1324]

I OH

B0 N0
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[1325] The compound 3-[4-(3-Benzyloxypropoxy)-phe-
nyl]-2-(4-tert-butylphenyl)-N-(4-cyclohexylmethoxyphe-
nyl)-propionamide was prepared from [4-(3-Benzyloxypro-
poxy)-phenyl]-2-(4-tert-butylphenyl)-propionic acid
according to the procedure described for the synthesis of
Example 1.099 step F. The crude was purified by chromatog-
raphy on silica gel eluting with a gradient of ethyl acetate in
hexanes. TLC: R ~0.42 hexane/ethyl acetate (4:1).

Step D

[1326]

o)
‘ O /©/
N
I

80" N0 l

O

Q | /©/
N
H

o "0 l

[1327] The compound 2-(4-tert-Butylphenyl)-N-(4-cyclo-
hexylmethoxyphenyl)-3-[4-(3-hydroxypropoxy)phenyl]-
propionamide was prepared from 3-[4-(3-Benzyloxypro-
poxy)-phenyl]-2-(4-tert-butylphenyl)-N-(4-
cyclohexylmethoxyphenyl)-propionamide according to the
procedure described for the synthesis of Example 1.099, step
G. The crude was purified by chromatography on silica gel
eluting with a gradient of methanol in dichloromethane. TL.C:
R ~0.40 dichloromethane/methanol (20:1).

Step E
[1328]

O

O I /O/
N
H

1o N0 l
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-continued

O

O I O/
N
H

As” TN l

[1329] The compound Thioacetic acid S-(2-{4-[2-(4-tert-
Butylphenyl)-2-(4-cyclohexyl methoxyphenylcarbamoyl)-
propyl]-phenoxy }-ethyl)ester was prepared from 2-(4-tert-
Butylphenyl)-N-(4-cyclohexylmethoxyphenyl)-3-[4-(3-

hydroxypropoxy)phenyl]-propionamide according to the
procedure described for the synthesis of Example 1.099, step
H. (105 mg, 81%). TLC: R~=0.36 hexane/ethyl acetate (4:1).

Step F

O
N
H
AcS/\/\O ‘

[1330]
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O | /©/
N
H

Hois” NN ‘

[1331] The title compound was prepared from Thioacetic
acid  S-(2-{4-[2-(4-tert-Butyl  phenyl)-2-(4-cyclohexyl-
methoxyphenylcarbamoyl)-propyl]-phenoxy }-ethyl)ester
according to the procedure described for the synthesis of
Example 1.099, step 1. (8 mg). 'H NMR (300 MHz, DMSO-
d6): 8 9.84 (s, 1H), 7.40 (d, J=9.3 Hz, 2H), 7.34 (s, 4H), 7.12
(d, J=8.7 Hz, 2H), 6.81-6.77 (m, 4H), 3.97 (t, J=6.6 Hz, 2H),
3.83 (dd, J=9.6 Hz, J=9.3 Hz, 1H), 3.69 (d, J=6.3 Hz, 2H),
2.81 (dd, J=9.6 Hz, J=9.3 Hz, 1H), 1.99-1.89 (m, 2H), 1.80-
1.60 (m, 6H), 1.25-1.11 (m, 12H), 1.0-0.95 (m, 2H). LC-MS
m/z=606 [C5sH,sN,O,S+H]".

Example 1.101

2-{4-[(4-tert-Butyl-phenyl)-(4-cyclohexylmethoxy-
phenylcarbamoyl)-methylsulfanyl]-benzoylamino } -
ethanesulfonic acid

Step A
[1332]

OH
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OH

[1333] To a stirring solution of (4-tert-butyl-phenyl)-acetic
acid (1.5 g, 7.8 mmol) in benzene (30 mL) at room tempera-
ture was added NBS (1.39 g, 7.8 mmol) and AIBN (15 mg,
0.08 mmol). The mixture was heated at 70° C. for 16 hrs,
added EtOAc and water. The organic layer was collected and
dried over Na,SQ,, filtered and concentrated under reduced
pressure to afford crude bromo-(4-tert-butyl-phenyl)-acetic
acid as a light yellow solid (2.1 g, 99%): *"H NMR (300 MHz,
DMSO-dy): 7.46 (m, 4H), 5.74 (s, 1H), 1.29 (s, 9H).

Step B
[1334]
(€]
—_—
OH
Br
O
(€]
N
H
Br
[1335] To a stirring solution of bromo-(4-tert-butyl-phe-

nyl)-acetic acid (1.2 g, 4.43 mmol) in toluene (20 mL) was
added SOCI, (0.8 mL, 11.1 mmol). The mixture was stirred at
90° C. for 1 hr and concentrated under reduced pressure. This
crude product was dissolved into toluene (20 ml), and 4-cy-
clohexylmethoxy-phenylamine (0.91 g, 4.43 mmol) and
ethyl-diisopropyl-amine (0.85 mL, 4.87 mmol) were added at
room temperature. The reaction mixture was stirred at room
temperature for 1 hr. The reaction mixture was quenched with
water and diluted with EtOAc. The organic layer was dried
over Na,SO,, filtered and concentrated under reduced pres-
sure. The crude product was purified by column chromatog-
raphy on silica gel, eluting with ethyl acetate-hexanes (3:7) to
afford  2-bromo-2-(4-tert-butyl-phenyl)-N-(4-cyclohexyl-
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methoxy-phenyl)-acetamide as a brown oil (1.2 g, 59%): 'H
NMR (300 MHz, DMSO-d,): 8 10.35 (s, 1H) 7.49 (m, 6H),
6.87 (d, J=9.3 Hz, 2H), 5.74 (s, 1H), 3.75 (d, J=6.3 Hz, 2H),
1.69 (m, 6H), 1.27 (m, 12H), 1.09 (m, 2H).

Step C
[1336]
Q
Br
Op/ i
[1337] To a stirring solution of 4-mercapto-benzoic acid

methyl ester (0.44 g, 2.6 mmol) in DMF (20 mL) at room
temperature was added Cs,CO; (1.7 g, 5.2 mmol) and a
solution of 2-bromo-2-(4-tert-butyl-phenyl)-N-(4-cyclo-
hexylmethoxy-phenyl)-acetamide (1.2 g, 2.6 mmol) in DMF
(10 mL). The reaction mixture was stirred at room tempera-
ture for 16 hrs. The solvent was removed under reduced
pressure and the residue was partitioned between ethyl
acetate and water. The organic layer was dried over Na,SO,,
filtered and concentrated under reduced pressure. The crude
product was purified by column chromatography on silica
gel, eluting with ethyl acetate-hexanes (4:6) to afford the
crude product, then it was washed with MeOH to afford
4-[ (4-tert-butyl-phenyl)-(4-cyclohexylmethoxy-phenylcar-

bamoyl)-methylsulfanyl]-benzoic acid methyl ester as a
white solid (0.45 g, 32%): '"H NMR (300 MHz, DMSO-d,): 8
10.33 (s, 1H), 7.89 (d, J=8.4 Hz, 2H), 7.59 (m, 8H), 6.86 (d,
J=9.0 Hz, 2H), 5.49 (s, 1H), 3.84 (s, 3H), 3.75 (d, J=6.3 Hz,
2H), 1.69 (m, 6H), 1.27 (s, 9H), 1.24 (m, 3H), 1.08 (m, 2H).
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Step D
[1338]

[1339] To a stirring solution of 4-[ (4-tert-butyl-phenyl)-(4-
cyclohexylmethoxy-phenylcarbamoyl)-methylsulfanyl]-
benzoic acid methyl ester (0.33 g, 0.61 mmol) in THF (8 mL),
methanol (6 mL) and water (2 mL) at room temperature was
added LiOH (0.145 g, 6.1 mmol). The reaction mixture was
stirred at room temperature for 16 hr. The mixture was acidi-
fied with 1M aqueous HCI and extracted with ethyl acetate.
The solution was washed with water and saturated sodium
chloride and dried over magnesium sulfate. The solvent was
removed under reduced pressure. The crude product was puri-
fied by column chromatography on silica gel, eluting with
MeOH—CH,Cl, (5:95) to atford 4-[ (4-tert-butyl-phenyl)-(4-
cyclohexylmethoxy-phenylcarbamoyl)-methylsulfanyl]-
benzoic acid as a white solid (0.24 g, 74%): '"H NMR (300
MHz, DMSO-dy): § 10.33 (s, 1H), 7.89 (d, J=8.4 Hz, 2H),
7.59 (m, 8H), 6.86 (d, J=9.0 Hz, 2H), 5.49 (s, 1H), 3.75 (d,
J=6.3 Hz, 2H), 1.69 (m, 6H), 1.27 (s, 9H), 1.24 (m, 3H), 1.08
(m, 2H). Then a mixture of 4-[(4-tert-butyl-phenyl)-(4-cyclo-
hexylmethoxy-phenylcarbamoyl)-methylsulfanyl]-benzoic
acid (240 mg, 0.45 mmol), HOBt (104 mg, 0.68 mmol), EDCI
(130 mg, 0.68 mmol), taurine (85 mg, 0.68 mmol) and diiso-
propylethylamine (0.24 mL., 1.35 mmol) in DMF (15 mL)
was stirred at 23° C. for a period of 16 h. The mixture was
concentrated under reduced pressure and the residue parti-

May 15,2014

tioned between ethyl acetate and aqueous 1M HCL. The
organic phase was washed (water, sat NaCl) and dried over
magnesium sulfate. The solvent was removed under reduced
pressure. The crude product was purified by chromato-
graphed on reverse phase silica gel (C18) using a gradient of
acetonitrile:water (20% to 80% in acetonitrile). Evaporation
of the product-containing fractions afforded 150 mg of 2-{4-
[(4-tert-butyl-phenyl)-(4-cyclohexylmethoxy-phenylcar-
bamoyl)-methylsulfanyl]-benzoylamino } -ethanesulfonic
acid as a white solid. 'HNMR (300 MHz, DMSO-d,): $10.33
(s, 1H), 8.49 (m, 1H), 7.73 (d, J=8.4 Hz, 2H), 7.45 (m, 8H),
6.86 (d, I=9.0 Hz, 2H), 5.41 (s, 1H), 3.72 (d, J=6.3 Hz, 2H),
3.49 (m, 2H), 2.57 (m, 2H), 1.69 (m, 6H), 1.27 (s, 9H), 1.24
(m, 3H), 108 (m, 2H). LC-MS m/z=6393
[C34H42N206S2+H]"; Anal Caled for (C34H42N206S2+
2.5H,0): C, 59.71; H, 6.93; N, 4.10. Found: C, 59.70; H,
6.16; N, 4.20.

Example 1.102
2-{4-[(4-tert-Butyl-phenyl)-(4-cyclohexylmethoxy-

phenylcarbamoyl)-methanesulfonyl]-benzoy-
lamino }-ethanesulfonic acid

[1340]

[1341] To astirring solution of 2-{4-[(4-tert-butyl-phenyl)-
(4-cyclohexylmethoxy-phenylcarbamoyl)-methylsulfanyl]-
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benzoylamino }-ethanesulfonic acid (Example 1.101, 80 mg,
0.125 mmol) in CH,Cl, (15 mL) at room temperature was
added m-CPBA (71 mg, 0.413 mmol). The reaction mixture
was stirred at room temperature for 16 hrs. The solvent was
removed under reduced pressure and the residue was purified
by chromatographed on reverse phase silica gel (C18) using a
gradient of acetonitrile: water (20% to 80% in acetonitrile).
Evaporation of the product-containing fractions afforded 50
mg of 2-{4-[(4-tert-butyl-phenyl)-(4-cyclohexylmethoxy-
phenylcarbamoyl)-methanesulfonyl]-benzoylamino} -
ethanesulfonic acid as a white solid. 'H NMR (300 MHz,
DMSO-dy): 8 10.23 (s, 1H), 8.79 (m, 1H), 7.95 (d, ]=8.4 Hz,
2H), 7.73 (d, J=8.4 Hz, 2H), 7.45 (m, 6H), 6.86 (d J=9.0 Hz,
2H), 5.54 (s, 1H), 3.72 (d, J=6.3 Hz, 2H), 3.49 (m, 2H), 2.57
(m, 2H), 1.69 (m, 6H), 1.27 (s, 9H), 1.24 (m, 3H), 1.08 (m,
2H). LC-MS m/z=671.2 [C34H42N208S2+H]*; Anal Calcd
for (C34H42N20882+2.3H,0): C, 57.33; H, 6.59; N, 3.93.
Found: C, 56.95; H, 6.36; N, 4.46.

Example 1.103

2-{4-[(4-tert-Butyl-phenyl)-(4-cyclohexylmethoxy-
phenylcarbamoyl)-methanesulfinyl]-benzoylamino} -
ethanesulfonic acid

[1342]

0
N
(e}
P
S/
O\’(©/
e} O

May 15,2014

-continued
O
I
(@) (0]
xn Mz
g7 N
L0
S
Np/
(@] (@]

[1343] The intermediate from Example 1.101, Step C, was
treated with MCPBA in dichloromethane and converted into
the corresponding sulfoxide. Application of the method
shown in Example 1.101 gave the targeted sulfonic acid as a
white solid, LC-MS m/z=655.3 [C34H42N207S2+H]*; Anal
Caled for (C34H42N207S2+3.3H,0): C, 57.17; H, 6.86; N,
3.92. Found: C, 56.86; H, 6.43; N, 3.95.

Example 1.104

2-{4-[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-
butyl-phenyl)-methoxy]-benzoylamino } -ethane-
sulfonic acid

[1344]
(6]
O\SéO
o%
\ 0
N
(6]

[1345] 2-{4-[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-

tert-butyl-phenyl)-methoxy]-benzoylamino }-ethanesulfonic
acid was prepared as a white solid using methods that were
described in Example 1.098.

[1346] 'H NMR (300 MHz, DMSO-d,): d 10.55 (s, 1H),
8.38 (m, 1H), 7.85 (d, J=8.7 Hz, 2H), 7.74 (m, 4H), 7.57 (m,
4H), 7.44 (d, I=8.7 Hz, 2H), 7.23 (m, 3H), 7.07 (d, ]=9.0 Hz,
2H), 5.95 (s, 1H), 3.49 (m, 2H), 2.61 (m, 2H), 1.26 (s, 9H).
LC-MS m/z=625.6 [C35H34N207S-H]™; Anal Calcd for
(C35H34N2078+1.2H,0): C, 64.84; H, 5.66; N, 4.32.
Found: C, 64.54; H, 5.60; N, 4.96.
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Example 1.105

2-{4-[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-
butyl-phenyl)-methylsulfanyl]-benzoylamino} -
ethanesulfonic acid

[1347]

[1348] 2-{4-[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-
tert-butyl-phenyl)-methylsulfanyl]-benzoylamino } -ethane-
sulfonic acid was prepared as a white solid using those meth-
ods that were described in Example 1.101.

[1349] 'H NMR (300 MHz, DMSO-d,):  10.62 (s, 1H),
8.42 (m, 1H), 7.85 (d, J=9.0 Hz, 2H), 7.57 (m, 8H), 7.24 (m,
7H), 5.44 (s, 1H), 3.49 (m, 2H), 2.61 (m, 2H), 1.23 (s, 9H).
LC-MS m/z=641.4 [C35H34N206S2-H]™; Anal Calcd for
(C35H34N206S2+1.7H,0): C, 62.43; H, 5.60; N, 4.16.
Found: C, 62.09; H, 5.22; N, 4.04.

Example 1.106

2-{4-[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-
butyl-phenyl)-methoxy]-3-fluoro-benzoylamino} -
ethanesulfonic acid

[1350]
O
@)
O
F
N
L
S/LO
[
(@]
[1351] 'HNMR (CD,OD):  7.83-7.84 (2H, d, J=8.3 Hz),

7.63-7.69 (3H, m), 7.55-7.57 (4H, m), 7.45-7.48 (3H, m),
7.10-7.26 (4H, m), 5.86 (11, 5), 3.75 (2H, m), 3.05 (3H, m),
1.30 (91, s).
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Example 1.107

Step A: 5-[(E)-2-(4-tert-Butyl-phenyl)-2-carboxy-
vinyl|-thiophene-2-carboxylic acid methyl ester

[1352]

0
4
0
0 0
S S Ac20
—_—
H \ / © Et3N
120C., 16 h

[1353] To (4-tert-butyl-phenyl)-acetic acid (1.15 g, 6.0
mmol) was added S5-formyl-thiophene-2-carboxylic acid
methyl ester (1 g, 5.7 mmol), acetic anhydride (3.08 g, 30.2
mmol), and triethyl amine (574 mg, 5.7 mmol). The resulting
mixture was stirred at 120° C. for 16 hours and cooled down.
Water (1.9 ml) was added. The reaction mixture was heated
up to 100° C. for 5 minutes in microwave and cooled down to
23° C. A mixture of acetic acid and water (2.5 ml:2.5 ml) was
added. The resulting reaction mixture was stirred at 23° C. for
1 hour. The precipitate was filtered off, washed with 25%
aqueous acetic acid, then water. The solid was dried under
high vacuum to afford 5-[(E)-2-(4-tert-Butyl-phenyl)-2-car-
boxy-vinyl]-hiophene-2-carboxylic acid methyl ester as a
brownish solid (1.32 g, 67%).

[1354] 'HNMR (CDCL,): 8 8.03 (1M, s), 7.58-7.59 (11, d,
J=3.8 Hz), 7.51-7.54 (2H, d, ]=8.2 Hz), 7.17-7.20 (2H, d,
J=8.2 Hz), 7.09-7.10 (1H, d, J=4.1 Hz), 3.79 (3H, s), 1.39
(9H, s).
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Step B: 5-[2-(4-tert-Butyl-phenyl)-2-carboxy-ethyl]- -continued
thiophene-2-carboxylic acid methyl ester

[1355]

H2
Pd/C
THF/INHCI

white foam (640 mg, 96%).

[1359] To  5-[2-(4-tert-Butyl-phenyl)-2-carboxy-ethyl]-
thiophene-2-carboxylic acid methyl ester (424 mg, 1.22
mmol) in toluene (10 ml) was added N,N'-dicyclohexylcar-
bodiimide (504 mg, 2.44 mmol), 4-iodoaniline (267 mg, 1.22
mmol), and 4-dimethylaminopyridine (15 mg, 0.122 mmol).
The resulting mixture was stirred at 115° C. for 16 hours. The
solid was filtered off and the solvent was evaporated. Chro-
matography of the residue (10% ethyl acetate in hexane)
afforded  5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-henyl-car-
bamoyl)-ethyl]-thiophene-2-carboxylic acid methyl ester as a

[1360] 'HNMR (CDCl,): & 7.56-7.59 (3H, m), 7.37-7.42

(2H, m), 7.20-7.35 (4H, m), 7.05 (1, s), 6.72-6.73 (1ML, d,
J=3.7Hz),3.84 (3H, 5),3.80-3.85 (111, m), 3.66-3.76 (111, m),

[1356] To  5-[(E)-2-(4-tert-Butyl-phenyl)-2-carboxy-vi- 3 22-3.26 (1H, m), 1.31 (9H, s).
nyl]-thiophene-2-carboxylic acid methyl ester (600 mg, 1.7
mmol) in 50 ml THF and 10 ml INHCI was added 10%
palladium on carbon (1.5 g). The resulting mixture was stirred
under 50 psi hydrogen gas for 2 hours. The catalyst was
filtered off and the solvent was evaporated. The residue was [1361]
sonicated in hexane for 30 seconds. The solvent was filtered
to afford  5-[2-(4-tert-Butyl-phenyl)-2-carboxy-ethyl]-
thiophene-2-carboxylic acid methyl ester as a yellow solid
(480 mg, 81%).

[1357] 'H NMR (CDCL,): § 7.58-7.59 (2H, d, 1=3.8 Hz),
7.36-7.37 (2H, d, I=4.7 Hz), 7.24-7.26 (1H, d, J=3.7 Hz),

Step D: 5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-phenyl-
carbamoyl)-ethyl]-thiophene-2-carboxylic acid

6.75-6.76 (1H, d, 1=3.8 Hz), 3.85 (3H, 5), 3.85-3.92 (1H, m), NaOH
3.60-3.68 (1H, m), 3.22-3.27 (1H, m), 1.31 (9H, s). THF}/II\Z/ISO}U

Step C: 5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-phenyl-
carbamoyl)-ethyl]-thiophene-2-carboxylic acid
methyl ester

[1358]

DCC, DMAP
4-iodoaniline
toluene
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[1362] To 5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-henyl-car-
bamoyl)-ethyl]-thiophene-2-carboxylic acid methyl ester
(640 mg, 1.2 mmol) in 15 ml tetrahydrofuran, 10 ml metha-
nol, and 5 ml water was added sodium hydroxide (234 mg, 5.8
mmol). The reaction mixture was stirred at 40° C. for 2 hours.
The solvent was evaporated. The residue was washed with
10% ethyl acetate in hexane (50 ml). The solvents were
decanted. The residue was partitioned between ethyl acetate
and 1N hydrochloric acid. The organic phase was washed
with water, dried with magnesium sulfate, and concentrated
to afford 5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-phenylcar-
bamoyl)-ethyl]-thiophene-2-carboxylic acid as a yellowish
foam (616 mg, 96%).

[1363] 'H NMR (CDCl,): § 7.56-7.59 (3H, m), 7.37-7.42
(2H, m), 7.20-7.35 (4H, m), 7.05 (1H, s), 6.72-6.73 (1H, d,
J=3.7 Hz), 3.80-3.85 (1H, m), 3.66-3.76 (1H, m), 3.22-3.26
(1H, m), 1.31 (9H, s).

Step E: 2-({5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-
phenylcarbamoyl)-ethyl]-thiophene-2-carbonyl} -
amino)-ethanesulfonic acid

[1364]

HOBT, EDCI
_—

taurine,
Hunig's base
DMF

O

S
o,

[1365] To 2-({5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-phe-
nylcarbamoyl)-ethyl]-thiophene-2-carbonyl}-amino)-

ethanesulfonic acid (616 mg, 1.15 mmol) in N,N-dimethyl-
formamide (10 ml) was added 1-hydroxybenzotriazole
hydrate (194 mg, 1.27 mmol), N-(3-dimethylaminopropyl)-
N'-ethylcarbodiimide hydrochloride (243 mg, 1.27 mmol),
taurine (216 mg, 1.7 mmol), and N,N-diisopropylethylamine
(221 mg, 1.84 mmol). The resulting mixture was stirred at 23°
C. for 16 hours. Chromatography (20% to 80% acetonitrile in
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water) obtained 2-({5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-
phenyl-carbamoyl)-ethyl]-thiophene-2-carbonyl} -amino)-
ethanesulfonic acid as a white solid (440 mg, 60%).
[1366] 'HNMR (CD,OD): 87.55-7.59 (2H, m), 7.29-7.40
(8H, m), 6.80-6.81 (1H, d, J=3.8 Hz), 3.91-3.96 (1H, m),
3.70-3.77 (3H, m), 3.00-3.19 (3H, m), 1.30 (9H, s).
Step F: 2-({5-[2-(4-Benzofuran-2-yl-phenylcarbam-
oyl)-2-(4-tert-butyl-phenyl)-ethyl]-thiophene-2-car-
bonyl}-amino)-ethanesulfonic acid

[1367)]

PACI2(p-o-(to])3)2
Na2CO3
DME:EtOH:H20

O§S

o

[1368] To 2-({5-[2-(4-tert-Butyl-phenyl)-2-(4-iodo-phe-
nylcarbamoyl)-ethyl]-thiophene-2-carbonyl } -amino)-
ethanesulfonic acid (100 mg, 0.16 mmol) in 2 ml 1,2-
dimethoxyethane, 1 ml ethanol, and 0.5 ml water was added
benzofuran-2-boronic acid (76 mg, 0.47 mmol), sodium car-
bonate (83 mg, 0.78 mmol), and dichlorobis(tri-o-tolylphos-
phine)palladium(Il) (12 mg, 0.016 mmol). The resulting mix-
ture was heated to 125° C. in microwave for 6 minutes.
Chromatography of the reaction mixture (20% to 80% aceto-
nitrile in water) obtained 2-({5-[2-(4-Benzofuran-2-yl-phe-
nylcarbamoyl)-2-(4-tert-butyl-phenyl)-ethyl]-thiophene-2-
carbonyl}-amino)-ethanesulfonic acid as a white solid (12
mg, 12%).

[1369] 'HNMR (CD,OD): 8 7.80-7.83 (2H, d, J=8.8 Hz),
7.56-7.64 (3H, m), 7.40-7.50 (5H, m), 7.20-7.28 (3H, m),
7.10 (1H, s), 6.84-6.85 (1H, d, J=3.8 Hz), 3.97-4.02 (1H, m),
3.68-3.76 (3H, m), 3.04-3.09 (3H, m), 1.32 (9H, s).
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Example 1.108 -continued
2-({5-[2-(4-tert-Butyl-phenyl)-2-(2',4'-dichloro-bi-
phenyl-4-ylcarbamoyl)-ethyl]-thiophene-2-carbo- O
nyl}-amino)-ethanesulfonic acid
[1370] | c
/O

[1374] To a suspension of 864 mg of carboxylic acid (2.56
mmol) (obtained as described in WO 03/048109 A1) in 20 ml
of toluene at reflux was added 5 eq (0.93 mL) of thionyl
chloride. The mixture was heated to reflux further 2 hours
until a solution formed. The solvent was removed under
reduced pressure and the residue coevaporated with toluene.
Obtained 884 mg of crude product that was used without
further purification or characterization.

Step B
0=S§ [1375]

[1371] Prepared as described in Example 1.107, except that

2,4-dichlorophenylboronic acid was used instead of benzo- 0
furan-2-boronic acid in Step F.

[1372] 'HNMR (CD,OD): 8 7.52-7.59 (3H, m), 7.31-7.42 Cl
(9H, m), 6.83-6.84 (1H, d, J=4.1 Hz), 3.97-4.02 (1H, m), | —
3.68-3.76 (3H, m), 3.04-3.09 (3H, m), 1.32 (9H, s). O

Example 1.109 o
2-{4-[(E)-2-(4-tert-Butylphenyl)-2-(4-cyclohexyl- 0
methoxy-phenylcarbamoyl)-vinyl|benzoylamino } - ~

ethanesulfonic acid and 2-{4-[(Z)-2-(4-tert-Bu-
tylphenyl)-2-(4-cyclohexylmethoxy-

phenylcarbamoyl)-vinyl]benzoylamino } - Q
ethanesulfonic acid
N
Step A |
[1373]
O,
(0] (0]
~
oy
| OH ——
0 O [1376] To 400 mg of the acid chloride from Step A above,
added 20 ml of toluene under nitrogen. To this solution added
o 690 mg of 4-cyclohexylmethoxy-phenylamine and then 1.03

~ mL of diisopropylethylamine. This solution was heated to 90°
C. for 12 hours. After cooling to room temperature, the reac-
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tion was diluted with ethyl ether and washed with 1 N HCl,
saturated bicarbonate solution, water, then brine. The solvent
was dried (magnesium sulfate), filtered and removed. Isomers
were separated utilizing normal phase silica using 10%
EtOAc/Hexane as the eluent. After five chromatographies in
this fashion, 94 mg of the upper spot and 39 mg of the lower
spot were isolated and shown to be pure by HNMR.

[1377] Upper spot (major isomer) HNMR data

[1378] 300 MHz—CDCI; (ppm)—7.975,s;7.838,d, J=8.5
Hz;7.534,d,]=8.5Hz;7.388, d, ]=8.8 Hz; 7.412,d,J=8.5Hz;
7.229, s; 7.096, d, 1=8.2 Hz; 6.862, d, J=8.8 Hz; 3.757, d,
J=6.48 Hz; 1.903-1.766, m; 1.424, s; 1.342-1.043, m.
[1379] Lower spot (minor isomer) HNMR data

[1380] 300 MHz—CDCl; (ppm)—S8.024, d, J=8.2 Hgz;
7.632-7.575, m; 7.468, d, J=8.5;7.355,d,J=9.1 Hz; 7.237, s,
7.092,5;6.882,d,1=9 Hz;3.768,d,J=6.2 Hz; 1.913-1.779, m;
1.374,5;1.314-1.052, m.

(€]
N
—_—
O,
(6]
~
(€]
N
O,
(6]
[1381] To 94 mg (0.179 mmol) of methyl ester in THF:

MeOH:H20 (6 ml:3 mL:1 mL) was added six equivalents of
lithium hydroxide at room temperature. Stirred at room tem-
perature for 12 hours and removed the volatile components
under reduced pressure. The residue was partitioned between
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H20O/Ether. The ether layer was discarded and the water layer
acidified with 1N HCI. Extracted with ethyl acetate to give 85
mg of the carboxylic acid. Used without any further purifica-
tion.

[1382] LCMS: (m/z)=512.3 (M+H)", for both isomers.

O |
N

[1383] The starting carboxylic acid (1 ¢q) is combined with
1.2 ¢cq of HOBt and 1.2 eq of EDCI. To this was added 1.5 eq
of taurine then dimethylformamide as solvent, then 3 eq of
diisopropylethylamine as base. The solution was allowed to
stir for 12 hours at room temperature. The product was puri-
fied by injecting the crude reaction mixture on prep HPL.C
using a gradient from 10% to 90% of water/acetonitrile+0.4%
TFA. Product fractions were collected and lyophillized to
give the desired product.

[1384] Major isomer HNMR data:

[1385] 300 MHz DMSO (ppm)—9.940, s; 8.485, bs;
7.629-7.577, m; 7.434,d, J-8.2 Hz; 7.302, 5, 7.195-7.157, m;
6.898, d, 1-9.1 Hz; 3.774-3.490, m; 2.682-2.636, m; 1.838-
1.703, m; 1.327, s; 1.251-1.060, m.

[1386] Minor isomer HNMR data:

[1387] 300 MHz  DMSO (ppm)—10.363, s; 8.505, bs;
7.747, d, 1-8.5 Hz; 7.631-7.461, m; 7.182, s; 6.913, d, J=9;
3.782-3.503, m; 3.186, s; 2.685-2.638, bs; 1.844-1.713, m;
1317, s; 1.257-1.227, m; 1.104-1.031, m.
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Example 1.110
[1388]

[1389] 4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
tert-butyl-phenyl)-ethyl]-benzoic acid was used as a starting
material. This compound was prepared as in Example 1.001,
Steps A-C, except that benzofuran-2-yl boronic acid was used
instead of 2,4-dichlorophenyl boronic acid in Step B.

Step A

[1390] t-Butyl-N-(2-aminoethyl)carbamate was coupled
with 4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-tert-
butyl-phenyl)-ethyl]-benzoic acid as described in Step D of
Example 1.001.

Step B

[1391] BOC-protected amine from step A (500 mg, 0.75
mmol) was dissolved in ice-cold 70% aq trifluoroacetic acid.
The reaction was warmed to room temperature and stirred for
1 h. The mixture was concentrated under reduced pressure
and the residue was chromatographed on silica gel with 5% to
20% MeOH-dichloromethane to get 440 mg of pure depro-
tected product.

Example 1.111
[1392]

(Kerns et al., Synthetic communications., 1996, 26, 2671-
2680)

[1393] A solution of amine from Example 1.110 (110 mg,
0.2 mmol), in dichloromethane (2 mL) and triethylamine
(0.27 mL, 2 mmol) was added to phenyl chlorosulfate (77 mg,
0.4 mmol) (Younker et al., J. Org. Chem., 2004, 69, 9043-
9048) in dichloromethane (2 mL) at 0° C. The reaction was
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warmed to room temperature and stirred for 1 h. Upon
completion of the reaction, the mixture was concentrated
under reduced pressure. The crude product was chromato-
graphed on silica gel using 5% to 20% methanol-ethyl acetate
to get 70 mg of the pure product.

[1394] LCMS: (m/z): 638 (M-H)". Elemental Analysis
calculated for C;H,; N,OS+2.5H,0: C, 63.14; H, 6.18; N,
6.14. Found: C, 62.70; H, 6.24; N, 6.33

Example 1.112

[1395]

ON
O

[1396] 4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
tert-butyl-phenyl)-ethyl]-benzoic acid was used as a starting
material. This compound was prepared as in Example 1.001,
Steps A-C, except that benzofuran-2-yl boronic acid was used
instead of 2,4-dichlorophenyl boronic acid in Step B.

[1397] 2-Aminoethanol was coupled with 4-[2-(4-Benzo-
furan-2-yl-phenylcarbamoyl)-2-(4-tert-butyl-phenyl)-
ethyl]-benzoic acid as described in Step D of Example 1.001
to generate the targeted product. LCMS: 561.3 (M+H)™.

Example 1.113

[1398]

HO O 0 N
\S//

/\

g o N

WO

¢}

Sulfate formation of the product from Example 1.112 was
carried out as described in example 1.111. LCMS: (nv/z): 639
(M-H)
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Example 1.114

Preparation of: 2-(4-{[(4-Benzofuran-2-yl-phenyl
carbamoyl)-(4-tert-butyl-phenyl)-methyl]-amino } -
benzoylamino)-ethanesulfonic acid

Step A: (4-{[(4-tert-Butyl-phenyl)-carboxy-methyl]-
amino }-benzoic acid tert-butyl ester

[1399]

OH
NH
XO\’KQ/
(@]

[1400] In a 100 mL round bottom flask, t-butyl phenyl
boronic acid (850 mg, 4.4 mmol), glyoxylic acid (404 mg, 4.4
mmol) and 4-Amino-benzoic acid tert-butyl ester (780 mg,
4.4 mmol) were dissolved in 25 mL of dichloromethane and
allowed to stir at RT. After 30 min the reaction turned cloudy,
but was allowed to stir an additional 2 h. Upon completion,
the reaction was quenched with 20 mL water and the organic
layer was separated, dried over sodium sulfate and filtered.
The solvent was removed under reduced pressure to give 1.6
g (95%). of a light yellow powder. "H NMR (CDCl,): § 1.29
(9H, s), 1.55 (9H, s), 5.17 (1H, s), 6.57 (2H, d, J=8.4 Hz), 7.39
(4H, s), 7.78 (2H, d, I=8.4 Hz).

Step B: 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcar-
bamoyl)-methyl]-amino }-benzoic acid tert-butyl
ester

[1401]

[1402] (4-{[(4-tert-Butyl-phenyl)-carb oxy-methyl]-
amino }-benzoic acid tert-butyl ester (760 mg, 2.0 mmol), was
taken up in 5 mL of DMF followed by addition of HOBt (765
mg, 5.0 mmol) and EDCT (958 mg, 5.0 mmol). The reaction
was stirred at RT for 30 min, 4-iodoaniline (657 mg, 3 mmol)
was added followed by Hunig’s base (640 mg, S mmol) and
allowed to stir an additional 16 h at RT. Ethyl acetate (20 m[)
and 20 ml, water were added and separated. The aqueous
layer was then back extracted with another 10 mL of EtOAc,
the organic layer were combined and washed with water
(3x20 mL). The organic layer was dried over sodium sulfate,
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filtered and the solvent was removed under reduced pressure
to give a brown solid. The solids were triturated with metha-
nol to give a white solid (818 mg, 70%). "H NMR (CDCl,): &
1.32(9H,s), 1.58 (9H, s), 4.89 (2H, d), 5.02 (1H, d), 6.62 (2H,
d, J=8.4 Hz), 7.22-7.95 (10H, m), 8.81 (1H, s).

Step C: 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcar-
bamoyl)-methyl]-amino}-benzoic acid

[1403]

e}

[1404] 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcarbam-
oyl)-methyl]-amino}-benzoic acid tert-butyl ester (430 mg,
0.74 mmol) was taken up in 10 mL of dichloromethane fol-
lowed by addition of 1 mIL of TFA and stirred for 16 h at RT.
Removal of the organic layer under reduced pressure fol-
lowed by addition of water to the precipitate. The solids were
filtered to give 340 mg (87%) of white solids. *"H NMR
showed the compound to be very clean and sufficient for the
following step. LCMS (M+1=529.6).

Step D: 4-{[(4-Benzofuran-2-yl-phenylcarbamoyl)-
(4-tert-butyl-phenyl)-methyl]-amino} -benzoic acid
[1405]

(€] O
N
N

HO

¢}

[1406] 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcarbam-
oyl)-methyl]-amino }-benzoic acid acid (340 mg, 0.6 mmol)
was taken up in 8 mL. of DME, 4 mL of ethanol and 2 mL of
water. Na,CO; (254 mg, 2.4 mmol), PACL,(O-tolyl), (61 mg,
0.0078 mmol) and benzo|[B]furan-2-boronic acid (194 mg,
1.2 mmol) were then added, flushed with nitrogen and heated
to reflux for 1 h. Cooled to RT, EtOAc (20 mL.) was added and
extracted with water (20 mL). The organic layer was washed
again with water (20 mL), dried over sodium sulfate, filtered
and the organic layer was removed under reduced pressure to
give a white solid (120 mg, 100%). 1H NMR showed the
compound to be very clean and sufficient for the following
step.

[1407] LCMS (M+1=599.4)
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Step E: 2-(4-{[(4-Benzofuran-2-yl-phenylcarbam-
oyl)-(4-tert-butyl-phenyl)-methyl]-amino } -benzoy-
lamino)-ethanesulfonic acid

[1408]

[1409] (4-{[(4-tert-Butyl-phenyl)-carboxy-methyl]-
amino }-benzoic acid tert-butyl ester (340 mg, 0.6 mmol), was
takenup in 10 mL of DMF followed by addition of HOBt (251
mg, 1.6 mmol) and EDCI (314 mg, 1.6 mmol). The reaction
was stirred at RT for 30 min, taurine (300 mg, 2.4 mmol) was
added followed by Hunig’s base (310 mg, 2.4 mmol) and
allowed to stir an additional 16 h at RT. The solution was
filtered through a fit and the solution was subjected to reverse
phase HPLC separations. The water/acetonitrile were
removed under reduced pressure, gave a white solid (320 mg,
77%). '"H NMR (CDCL,): 8 1.21 (9H, s), 2.66 (2H, t), 3.45
(2H, m), 5.02 (1H, d), 6.62 (2H, d), 7.22-7.95 (10H, m), 8.81
(1H, s). 'F NMR (CDCl,): 8 -75.17 (s). Anal. Calcd. For
C;6H;,N,OS+1.3H,0+0.4 TFA; C=61.89; H=5.51; N=6.
05. Found C=62.28; H=5.87;, N=5.60.

Example 1.115

2-(4-{[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-
butyl-phenyl)-methyl]-methyl-amino } -benzoy-
lamino)-ethanesulfonic acid

Step A: 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcar-
bamoyl)-methyl]-methyl-amino }-benzoic acid tert-
butyl ester

[1410]

T
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-continued

[1411] 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcarbam-
oyl)-methyl]-amino}-benzoic acid tert-butyl ester (110 mg,
0.19 mmol) was dissolved in 2 ml. of HOAc. paraformalde-
hyde (51 mg, 0.57 mmol) and sodium cyano-borohydride (36
mg, 0.57 mmol) were then added and heated to 40 C for 1 h.
Cooled to RT, EtOAc (20 mL) was added and extracted water
(20 mL). The organic layer was washed again with water (20
mL), dried over sodium sulfate, filtered and the organic layer
was removed under reduced pressure to give a white solid
(120 mg, 100%). 1H NMR showed the compound to be very
clean and sufficient for the following step. LCMS (M+1=599.
4)

Step B: 4-{[(4-Benzofuran-2-yl-phenylcarbamoyl)-
(4-tert-butyl-phenyl)-methyl]-methyl-amino } -ben-
zoic acid tert-butyl ester

[1412]

O

T

[1413] 4-{[(4-tert-Butyl-phenyl)-(4-iodo-phenylcarbam-
oyl)-methyl]-methyl-amino}-benzoic acid tert-butyl ester
(120 mg, 0.19 mmol) was taken up in 8 mL of DME, 4 mL of
ethanol and 2 ml. of water. Na,CO; (81 mg, 2.4 mmol),
PdCl,(O-tolyl),, (15 mg, 0.0019 mmol) and benzo[B]furan-
2-boronic acid (62 mg, 0.38 mmol) were then added, flushed
with nitrogen and heated to reflux for 1 h. Cooled to RT,
EtOAc (20 mL) was added, and filtered through a plug of
celite. The solvents were removed under reduced pressure to
give a yellow viscous solid. Water was added to the solid to
give a yellow precipitate, which was filtered and triturated

with methanol to give 140 mg of a white solid. LCMS
(M+1=589.6)
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Step C: 4-{[(4-Benzofuran-2-yl-phenylcarbamoy])-
(4-tert-butyl-phenyl)-methyl]-methyl-amino } -ben-
zoic acid

[1414]

e}

[1415] 4-{[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-

butyl-phenyl)-methyl]-methyl-amino}-benzoic acid tert-bu-
tyl ester (~140 mg, 0.19 mmol) was taken up in 5 mL of
dichloromethane followed by addition of 0.5 mL of TFA and
stirred for 16 h at RT. Removal of the organic layer and water
was added to give a precipitate, which was filtered to give 110
mg (100%) of pinkish solids. LCMS (M-1=531.1).

Step D: 2-(4-{[(4-Benzofuran-2-yl-phenylcarbam-
oyl)-(4-tert-butyl-phenyl)-methyl]-methyl-amino} -
benzoylamino)-ethanesulfonic acid

[1416]
7k©\H(L O o
N
H
N\
o>S AN
o7l
(6]
[1417] 4-{[(4-Benzofuran-2-yl-phenylcarbamoyl)-(4-tert-

butyl-phenyl)-methyl]-methyl-amino}-benzoic acid (110
mg, 0.2 mmol), was taken up in 3 mL. of DMF followed by
addition of HOBt (79 mg, 0.52 mmol) and EDCI (99 mg, 0.52
mmol). The reaction was stirred at RT for 30 min, taurine (103
mg, 0.083 mmol) was added followed by Hunig’s base (107
mg, 0.083 mmol) and allowed to stir an additional 16 h at RT.
The solution was filtered through a fit and the DMF was
subjected to reverse phase HPLC purification. After removal
acetonitrile/water under reduced pressure, followed by tritu-
ration with methanol, gave a white solid (50 mg, 39%).
[1418] 'HNMR (CDCL,): 1.21 (9H, s), 2.61 (2H, brt), 3.44
(2H, br), 4.30 (3H, brt), 5.83 (1H, s), 6.87 (2H, d, J=8.4 Hz),
7.19-7.86 (10H, m), 8.19 (1 h, brs), 10.54 (1H, brs). Anal.
Caled. For C56H;,N;048+2H,0; C=63.98; H=6.12; N=6.22.
Found C=63.91; H=6.16; N=6.10.
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Example 1.116

2-(4-{[Cyclohex-1-enyl-(4'-trifluoromethyl-biphe-
nyl-4-ylcarbamoyl)-methyl]-amino } -benzoylamino)-
ethanesulfonic acid

vl

[1420] This compound was prepared using the methods
described above, with modifications that will be evident to an
individual skilled in the art.

[1421] Mass Spectrum: 602. 7 (M+H)".
C30H30F3N305S8+1.5H20+0.5 CF3CO2H.
[1422] Elemental Analysis Calculated: C, 54.30; H, 4.92;
N, 6.13. Found: C, 54.38; H, 4.96; N, 6.45.

[1419]

O N
;S/\/
o7l
O O

Formula:

Example 1.117

N-{4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
tert-butyl-phenyl)-ethyl]-phenyl }-succinamic acid

[1423]

| OBn

Step A

[1424] To (4-tert-Butyl-phenyl)-acetic acid benzyl ester
(92 g, 7.1 mmol) in tetrahydrofuran (50 ml) was added
lithium diisopropylamide (8.5 mmol) at —-78° C. After 30 min,
4-nitrobenzyl bromide (1.6 g, 7.5 mmol) was added. The cold
bath was removed and the reaction mixture was allowed to
warm to ambient temperature in 1 h. The reaction mixture was
concentrated, partitioned between ethyl acetate and 1IN
ammonium chloride, washed with water, and dried over mag-
nesium sulfate. Chromatography of the residue (5% ethyl
acetate in hexane) afforded 2-(4-tert-Butyl-phenyl)-3-(4-ni-
tro-phenyl)-propionic acid benzyl ester as a yellow oil (2.46,
83%).
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[1425] 'H NMR (CDCL,) § 8.02-8.05 (2H, d, ]=8.8 Hz),
7.33-7.39 (4H, m), 7.21-7.32 (5H, m), 7.09-7.12 (2H, m),
4.95-5.12 (2H, m), 3.89-3.93 (1M, m), 3.46-3.49 (1H, m),
3.11-3.16 (1H, m), 1.31-1.32 (9H, s).

‘ |
OH
O
[_ ‘
SN

I
5

Step B

[1426] To 2-(4-tert-Butyl-phenyl)-3-(4-nitro-phenyl)-pro-
pionic acid benzyl ester (8.6 g, 20.6 mmol) in 30 ml tetrahy-
drofuran, 20 ml methanol and 10 ml water was added sodium
hydroxide (0.6 g, 24.7 mmol). The reaction mixture was
stirred at 23° C. for 16 h, acidified with 4N hydrochloride
acid, and concentrated. The residue was partitioned between
ethyl acetate and water. The organic phase was washed with
water, dried over magnesium sulfate, and concentrated to
afford 2-(4-tert-Butyl-phenyl)-3-(4-nitro-phenyl)-propionic
acid as a brownish oil (8.04 g, 100%).

[1427] 'H NMR (CDCL,) 8 8.08-8.11 (2H, d, J=8.8 Hz),
7.27-7.38 (4H, m), 7.21-7.24 (2H, d, J=8.2 Hz), 3.84-3.88
(1H, m), 3.46-3.53 (1H, m), 3.10-3.17 (1H, m), 1.31 (9H, s).

()
I
O§N+
/
y

Step C

[1428] To 2-(4-tert-Butyl-phenyl)-3-(4-nitro-phenyl)-pro-
pionic acid (4.58 g, 14 mmol) in 100 ml toluene was added
4-iodoaniline (3.37 g, 15.4 mmol), N,N'-dicyclohexyl-carbo-
diimide (3.2 g, 15.4 mmol), and 4-dimethylaminopyridine
(171 mg, 1.4 mmol). The reaction mixture was stirred at 100°
C. for 16 h, and was filtered. The filtrate was concentrated and
chromatography of the residue (10% ethyl acetate in hexane)
afforded 2-(4-tert-Butyl-phenyl)-N-(4-iodo-phenyl)-3-(4-ni-
tro-phenyl)-propionamide as a grey powder (3 g, 41%). 'H
NMR (CDCl,) 3 8.06-8.09 (2H, d, J=8.8 Hz), 7.56-7.59 (2H,
d,J=8.5Hz), 7.36-7.39 (2H, d, J=8.2 Hz), 7.27-7.30 (2H, m),
7.17-7.26 (4H, m), 6.95 (1H, 5),3.67-3.75 (2H, m), 3.08-3.17
(1H, m), 1.32 (9H, s).
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Step D
[1429]

N
O%}IT O

O

[1430] To 2-(4-tert-Butyl-phenyl)-N-(4-iodo-phenyl)-3-
(4-nitro-phenyl)-propionamide (1056 mg, 2 mmol) in 8 ml
1,2-dimethoxyethane, 4 ml ethanol, and 2 ml water was added
benzo[b]furan-2-boronic acid (972 mg, 6 mmol), bis(tri-o-
tolylphosphine)palladium(II) dichloride (158 mg, 0.2 mmol),
and sodium carbonate (1060 mg, 10 mmol). The reaction
mixture was stirred at 125° C. for 6 min, filtered, and concen-
trated. Chromatography of the residue (20% ethyl acetate in
hexane) afforded N-(4-Benzofuran-2-yl-phenyl)-2-(4-tert-
butyl-phenyl)-3-(4-nitro-phenyl)-propionamide as a yellow
foam (830 mg, 80%).

[1431] 'H NMR (CDCls) 8 8.05-8.11 (4H, m), 7.77-7.79
(2H, d, I=8.8 Hz), 7.50-7.60 (6H, m), 7.38-7.41 (2H, d, J=8.5
Hz), 7.20-7.23 (3H, m), 6.95 (1H, s), 3.74-3.77 (2H, m),
3.15-3.17 (1H, m), 1.31 (9H, s).

Step E
[1432]
(L
(6]
H,N
[1433] To N-(4-Benzofuran-2-yl-phenyl)-2-(4-tert-butyl-

phenyl)-3-(4-nitro-phenyl)-propionamide (830 mg, 1.6
mmol) in tetrahydrofuran (20 ml) was added 20% palladium
hydroxide on carbon (172 mg). The reaction mixture was
stirred under hydrogen for 16 h, filtered and concentrated.
Chromatography of the residue (20% ethyl acetate in hexane)
afforded  3-(4-Amino-phenyl)-N-(4-benzofuran-2-yl-phe-
nyl)-2-(4-tert-butyl-phenyl)-propionamide as a white solid
(600 mg, 77%).

[1434] 'HNMR (DMSO-d6) & 10.17 (1H, s), 7.79-7.82
(2H, d, J=8.8 Hz), 7.66-7.69 (2H, d, J=8.8 Hz), 7.57-7.63 (2H,
m), 7.35 (4H, s), 7.21-7.29 (3H, m), 6.87-6.89 (2H, d, I=8.5
Hz), 6.41-6.42 (2H, d, J=8.2 Hz), 4.82 (2H, 5), 3.87-3.92 (2H,
m), 2.73-2.77 (1H, m), 1.25 (9H, s).
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Step F

[1435] To 3-(4-Amino-phenyl)-N-(4-benzofuran-2-yl-
phenyl)-2-(4-tert-butyl-phenyl)-propionamide (100 mg, 0.2
mmol) in 2 ml diethyl ether, 2 ml toluene and 1 ml 1,4-
dioxane was added succinic anhydride (22 mg, 0.22 mmol).
The reaction mixture was stirred at 23° C. for 16 h, concen-
trated, and loaded to reverse phase silica gel. After chroma-
tography (from 20% acetonitrile to 80% acetonitrile in water
in 12 column volume), the fractions containing the desired
product were collected and concentrated. The residue was
diluted with methanol (1 ml) and water was added dropwise
until the precipitate stop forming. The white precipitate was
removed by filtration and dried under high vacuum at 50° C.
to afford the title compound (6.3 mg, 5%).

[1436] 'HNMR (DMSO-d6)$ 10.20 (1H, s), 9.88 (1H, s),
7.79-7.82 (2H, d, J=8.8 Hz), 7.65-7.68 (2H, d, ]=8.8 Hyz),
7.57-7.63 (2H, m), 7.42-7.45 (2H, d, J=8.5 Hz), 7.36 (4H, s),
7.21-7.31 (3H, m), 7.13-7.16 (2H, d, J=8.5 Hz), 3.94-3.98
(2H, m), 3.30-3.40 (2H, m), 2.73-2.92 (1H, m), 2.42-2.56
(2H, m), 1.25 (94, s).

Example 1.118

{4-[2-(4-Benzofuran-2-yl-phenylcarbamoyl)-2-(4-
tert-butyl-phenyl)-ethyl]-phenylcarbamoyl}-meth-
anesulfonate sodium salt

[1437]

(i
N
0 O
o// N
7 o
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Step A
[1438]

[1439] 1.5 eq of chloroacetylchloride was dissolved in
acetonitrile in a round bottom flask. To this mixture was drop
added a solution of 3-(4-Amino-phenyl)-N-(4-benzofuran-2-
yl-phenyl)-2-(4-tert-butyl-phenyl)-propionamide (Example
1.117, Step E, 1 eq), and N,N-diisoprropyl-ethyl amine (3 eq)
in acetonitrile from an addition funnel at room temperature.
After addition was complete, the reaction was stirred for 9
hours at room temperature. The reaction was quenched by
pouring into ice water and the precipitate collected to yield
the desired product.

[1440] HNMR (DMSO-d,) (ppm): 10.287 (s) 1H, 10.186
(d, J=4.8 Hz) 1H, 7.960 (d, J=9.3 Hz) 2H, 7.808-7.551 (m)
5H,7.453-7.171 (m) 10H, 4.181 (s) 2H, 3.985-3.936 (m) 1H,
2.909-2.881 (m) 1H, 1.237 (s) 9H.

Step B
[1441]
(i
O
(6]
(6]

Nao3s}§
[1442] To N-(4-Benzofuran-2-yl-phenyl)-2-(4-tert-butyl-

phenyl)-3-[4-(2-chloro-acetylamino)-phenyl]|-propionamide
dissolved in ethanol was added a solution of water containing
5 eq of Na,S,0q in a microwave vial. The solvent ratio was
2:1 ethanol:water. The reaction was heated to 120° C. for 6
min. The solvent was removed and the residue was purified by
chromatography on reverse phase (C18) silica gel using a
water/acetonitrile gradient to give the sodium salt.

[1443] HNMR (ppm): (CD,OD): 7.774 (dd, J=1.8 Hz,
J=6.9 Hz) 2H, 7.572-7.368 (m) 9H, 7.267-7.064 (m) 6H,
3.921 (dd, J=6 Hz, J=9.5 Hz) 1H, 3.816 (s) 2H, 3.436 (dd,
J=9.3Hz, J=13.65Hz) 1H, 2.978 (dd, J=6 Hz,J=13.5Hz) 1H,
1.297 (s) 9H.

Example 1.119

2-{4-[2-(4-Benzofuran-2-yl-phenyl carbamoyl)-2-(4-
tert-butyl-phenyl)-ethyl]-phenylcarbamoyl } -ethane-
sulfonate sodium salt
[1444] This compound was prepared by the method indi-
cated in Example 1.118, with appropriate modifications
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[1445] HNMR (ppm): (CD,OD), 7.799-7.762 (m) 2H,
7.576-7.370 (m) 10H, 7.268-7.075 (m) 5H, 3.917 (dd, J=6
Hz, J=9.3 Hz) 1H, 3.432 (dd, J=13.5 Hz, 1=9.3 Hz) 1H,
3.146-3.093 (m) 2H, 2.975 (dd, =6 Hz, I=13.8 Hz) 1H,
2.823-2.770 (m) 2H, 1.302 (s) 9H

NaQ3

Example 1.120

Step A
[1446]
(€]
Ph3P\)k
X O
[1447] A mixture of benzyl bromoacetate (8.309 g, 36.3

mmol) and triphenylphosphine (9.546 g, 36.4 mmol) in 50
ml of ethyl acetate was heated to reflux for a period of 18 h.
After cooling to ambient temperature the white precipitate
formed was filtered and rinsed with ethyl acetate. The solid
was partitioned between 1N NaOH (aqueous) and ethyl
acetate. The organic phase was washed with water and satu-
rated sodium chloride and dried over magnesium sulfate.
Evaporation under reduced pressure left a pale yellow oil that
was used without characterization in the following step.
Crude yield: 8.223 g

Step B
[1448]
(€]
F
| PhyP
F—]|3'—F O
F I
Ph/
[1449] A solution of the product from Step A above (4.742

g, 11.6 mmol) in methanol (10 mL.) was cooled in an acetone/
ice bath. A solution of Phl(OAc), (3.757 g, 11.7 mmol) and
HBF4 (1.6 mL of a 7.26M solution in ether, 11.6 mmol) in
methanol (15 mL) was added dropwise. After the addition
was complete, the mixture was stirred for an additional 1 h at
the same temperature. The white precipitate was filtered,
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rinsed with methanol and dried under reduced pressure. The
product was used without further characterization. Crude
yield: 6.564 g

CO,Me

Step C

[1450] A mixture of 4-formyl-methyl benzoate (1.547 g,
9.4 mmol) and 6.564 g (9.4 mmol) of the product from Step B
above in dichloromethane (30 mL) was treated with tetra-n-
butyl ammonium iodide (3.468 g, 9.4 mmol) and the resulting
mixture stirred at room temperature for a 4-day period. The
mixture was then washed with aqueous sodium bisulfite, and
water. The organic phase was dried over MgSO4 and concen-
trated under reduced pressure. The product obtained after
evaporation was chromatographed on silica using an ethyl
acetate-hexanes gradient. The first fraction obtained weighed
596 mg. HNMR (300 MHz, DMSO-d6): 8.35 (1H, s), 8.02
(2H, d, J=8.5 Hz), 8.00-7.85 (3H, m), 7.5-7.3 (4H, m), 5.31
(2H, s), 3.86 (3H, s). The second fraction obtained weighed
2.095 g. HNMR (300 MHz, DMSO-d6): 8.35 (1H, s), 8.02
(2H, d, J=8.5 Hz), 7.95-7.87 (3H, m), 7.5-7.3 (4H, m), 5.31
(2H, s), 3.86 (3H, s). Both fractions appeared to contain a
contaminant but were used without further purification in the
following steps.

Step D

[1451]

(J
J
)



US 2014/0135400 A1

[1452] A mixture of 343 mg (0.81 mmol) of the iodide
obtained in Step C above, 705 mg (3.3 mmol) of 6-ethoxy-2-
naphthalen boronic acid, dichlorobis(tri-o-tolylphosphine)
palladium (67 mg, 0.085 mmol) and sodium carbonate (496
mg, 4.7 mmol) in a mixture of THF (6 mL), ethanol (4 mL)
and water (2 mL) was heated in a microwave reactor at 125°
C. for a 6 min period. An excess of 1M aqueous HCI was
added and the mixture extracted with ethyl acetate. The
organic phase was washed with water and a saturated sodium
chloride solution, and dried over magnesium sulfate. Chro-
matography on silica gel eluting with an ethyl acetate-hex-
anes gradient. Obtained 178 mg of the product.

[1453] LCMS: 467.3 (M+H)*

Step E
[1454]

CO>Me

I e}

O

g

[1455] A mixture of the product from Step D above (178
mg, 0.38 mmol) and 10% Pd/C in THF (5 mL) and ethanol (9
ml) was stirred under a balloon of hydrogen for a 1.75 h
period. The catalyst was removed by filtration and the product
obtained after concentration (139 mg) was used without fur-
ther purification. LCMS: 379.4 (M+H)*

OH

Step F
[1456]
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[1457] A mixture of the carboxylic acid from Step E above
(139 mg, 0.37 mmol), 4-(benzofuran-2-yl-aniline (96 mg,
0.46 mmol), EDCI (291 mg, 1.52 mmol), HOBt-H20 (309
mg, 2.02 mmol) and N,N-diisopropyl N ethylamine (0.303
ml, 1.85 mmol) in DMF (5.6 mL) was stirred at room tem-
perature for a 16 h period. The crude mixture was diluted with
ethyl acetate and washed successively with water, 10% aque-
ous NaHCO3, water, 1M aqueous HCI, water and saturated
sodium chloride. The organic phase was dried over magne-
sium sulfate and concentrated under reduced pressure. The
residue was chromatographed on silica gel using an ethyl
acetate-hexanes gradient. The product was obtained as a yel-
lowish solid. Yield: 74 mg. LC/MS: 570.6 (M+H)*

Step G
[1458]
\/O O O o
N
HO O
(6]
[1459] The methyl ester from Step F above (74 mg, 0.13

mmol) was treated as described in Example 1.001, Step C, to
afford the corresponding carboxylic acid (53 mg), which was
utilized without characterization in the following step

Step H
[1460]

oY,

O
e CO I O )
N
O O
O—"/\/N
Il
e} 0

[1461] The product was synthesized from 53 mg (0.095
mmol) of the carboxylate from Step G above using the
method described in Example 1.001, Step D, except that the
product was purified by preparative HPL.C on a reverse phase
column using an acetonitrile-water gradient, with both sol-
vents containing 0.05% of trifluoroacetic acid.

[1462] LCMS: 661.6 (M~H)HNMR (300 MHz, DMSO-
d6): 10.32 (1H, s), 8.39 (1H, m), 7.83-7.11 (19H, m), 4.2-4.0
(3H, m), 3.46 (1H, m), 3.14 (1H, m), 1.38 (3H, t, I=7.0 Hz).
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Example 1.121
[1463]

Step A

[1464]

~ O O

Ny L
e
/O (6]
Br

[1465] To asolution of benzyl dimethyl phosphonoacetate

(1.94 g, 7.5 mmol) in THF (15 mL) cooled to —=78° C.in adry
ice/isopropanol bath was added LHMDS (9.0 m[L ofa 1 M
solution in THF, 9.0 mmol). The reaction was allowed to
warm to 10° C. over 30 min, then recooled to 78° C. NBS (1.6
g, 9.0 mmol) was added as a solution in THF (20 mL.), and the
reaction was allowed to warm to room temperature over 18 h.
Saturated ammonium chloride was added to quench any
remaining base, and the reaction was concentrated to dryness.
Ethyl acetate was added, and the organic layer was washed
with water and brine, and dried over sodium sulfate. The
crude product was obtained as a yellow oil and was subse-
quently purified by flash column chromatography on silica
gel eluting with 30% ethyl acetate in hexanes to afford the
desired product, bromo-(dimethoxy-phosphoryl)-acetic acid
benzyl ester, as a pale yellow oil, 1.61 g (63%). 'H NMR (300
MHz, CDCL,): 8 7.36 (m, 5H), 5.24 (s, 2H), 4.44 (d, J=14.1
Hz, 1H), 3.83 (q, J=4.8 Hz, 6H). LC-MS m/z=417
[C,,H;sOsP+H]™

Step B
[1466]

Br.

[1467] To a cooled (-78° C.) solution of bromo-
(dimethoxy-phosphoryl)-acetic acid benzyl ester (500 mg,
1.5 mmol) in THF (10 mL.) was added LHMDS (1.2 mL. of a
1M solution in THF, 1.2 mmol). The reaction was warmed to
0° C. and stirred for 30 minutes, then recooled to -78° C.
4-Formyl-benzoic acid methyl ester (163 mg, 1.0 mmol) in
THF (2 ml) was added dropwise, and the reaction was
allowed to warm to room temperature and stirred for 18 hours.
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The reaction was evaporated to dryness by rotary evaporator
and purified by column chromatography on silica gel eluting
with 50% ethyl acetate in hexanes to yield 4-(2-Benzyloxy-
carbonyl-2-bromo-vinyl)-benzoic acid methyl ester (358 mg,
64%) as a mixture of E and Z isomers. "H NMR (300 MHz,
CDCl,): 6 8.33 (s, 1H), 8.05 (d, J=7.5 Hz, 1H), 7.88 (m, 2H),
7.4-7.2 (m, 7H), 5.33 (s, 1H), 5.16 (s, 2H), 3.93-3.91 (s, 3H).
LC-MS m/z=376 [C, H,sBrO,+H]".

Step C
[1468]

e}

[1469] 4-(2-Benzyloxycarbonyl-2-bromo-vinyl)-benzoic
acid methyl ester (2.0 g, 5.33 mmol) was added to a 100 mL
RB flask containing 4-isobutylphenylboronic acid (2.85 g,
15.99 mmol), sodium carbonate (2.83 g, 26.65 mmol), and
dichlorobis(tri-o-tolylphosphine)palladium(Il) (544 mg,
0.69 mmol). Dimethoxyethane (16 mL), ethanol (8 mL), and
water (4 mL) were added, and the reaction was stirred at 120°
C. for 1 hour at which point TL.C analysis indicated that the
reaction had gone to completion. The reaction was filtered hot
through celite and concentrated to dryness. Purification by
flash column chromatography was performed on an ISCO
Sg-100c system, using a 40 gram pre-packed column and
eluting with a linear gradient of ethyl acetate in hexanes
starting at 10% EtOAc and ending at 40% EtOAc over 22
minutes. This afforded the desired product, 4-[2-Benzyloxy-
carbonyl-2-(4-isobutyl-phenyl)-vinyl]-benzoic acid methyl
ester as a pale oil, 1.8 g, 79%. LC-MS m/z=429 [C, H,,O,+
H]*

Step D
[1470]

(g

(6]
O
~ ‘
(6]

[1471] To a stirred solution of 4-[2-Benzyloxycarbonyl-2-

(4-isobutyl-phenyl)-vinyl]-benzoic acid methyl ester (1.8 g,
4.2 mmol) in acetic acid (30 mL) was added palladium on
activated carbon (~150 mg). The flask was purged with
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hydrogen and stirred under hydrogen atmosphere for 18 h.
TLC and LC/MS analysis indicated that the reaction had gone
to completion. The reaction was filtered through celite and
concentrated by rotary evaporation. Toluene (100 mL) was
added and the reaction was concentrated to dryness yielding
4-[2-Carboxy-2-(4-isobutyl-phenyl)-ethyl]-benzoic acid
methyl ester as a colorless solid, 1.33 g (93%). LC-MS
m/z=341 [C,,H,,O,+H]".

Steps E-H
[1472]
Cl l Cl
QL 0

O O

’ z

O

[1473] Thetitle compound was synthesized from 4-[2-Car-

boxy-2-(4-isobutyl-phenyl)-ethyl]-benzoic acid methyl ester
according as described in Example 1.001 with appropriate
substitutions. 'H NMR (300 MHz, DMSO-D6): 8 10.17 (s,
1H), 8.38 (t, 1H), 7.6-7.4 (m, SH), 7.4-7.2 (m, 8H), 7.10 (d,
J=7.5 Hz, 2H), 4.0 (m, 1H), 3.40 (m, 3H), 3.00 (m, 1H), 2.60
(t,J=73Hz2H),2.36 (d, J=6.5Hz 2H), 1.77 (m, 1H), 0.81 (d,
J=6.4 Hz, 6H). LC-MS m/z=655 [C;,H;,CLLN,O,S+H]".
Anal. Caled for (C,,H,,CL,N,O,S+1.8H20+0.3 TFA): C,
57.70;, H, 5.30; N, 3.89. Found: C, 57.81; H, 5.30; N, 3.91.
HPLC conditions: Column=Waters Atlantis; dC18-150x4.6
mm; Mobile phase=Solvent A: H20/0.05% TFA; Solvent B:
ACN/0.05% TFA. Flow rate=2.0 m[/min; UV@ 254 nm.
Retention time in minutes. (rt=9.20/20.00, 98% purity).
[1474] LC/MS: 625.6 (M+H)*.

[1475] Formula: C36H36N206S+2.6H20+0.05
CF3CO2H Elemental Analysis: Calculated: C, 64.02; H,
6.14; N, 4.14. Found: C, 64.33; H, 6.52; N, 4.42.

Example 1.122
[1476]

o N
\\S/\/

-\
0 0

[1477] This product was synthesized as described in
Example 1.001, except that 4-benzoxazol-2-yl phenyl amine
was used instead of 4-iodoaniline and the Suzuki coupling
step was omitted.

[1478] LC/MS: 626.6 (M+H)*.
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[1479] Formula: C35H35N306S+1.4H20. Elemental
Analysis: Calculated: C, 64.58; H, 5.85; N, 6.46. Found: C,
64.97, H, 6.29; N, 6.32.

Example 1.123

[1480]
N
F
O
§N
21N
(6] (6]
o
Na*
[1481] This product was synthesized as described in

Example 1.001, with appropriate modifications.
[1482] LC/MS: 626.6 (M+H)".
[1483] Formula: C35H35N306S+1.4H20. Elemental
Analysis: Calculated: C, 64.58; H, 5.85; N, 6.46. Found: C,
64.97; H, 6.29; N, 6.32.

Example 1.124

[1484]

Cl l Cl
‘ |
N

N\

C?_//m\/\z

Na*
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[1485] This product was synthesized as described in
Example 1.001, with appropriate modifications.

[1486] LC/MS: 641.4 (M-H)".

[1487] Formula: C36H36N206FSNa+1.4H20+0.
1CH3CN. Elemental Analysis: Calculated: C, 62.65; H, 5.39;
N, 4.24. Found: C, 62.39; H, 5.56; N, 4.48

Example 1.125

[1488]

/ o}
A0

//S\\
(ONe] o)
[1489] This product was synthesized as described in

Example 1.003, with appropriate modifications.
[1490] LC/MS: 683.6 (M-H)".

[1491] Formula: C38H37N206CIS+0.7H20. Elemental
Analysis: Calculated: C, 65.40; H, 5.55; N, 4.01. Found: C,
65.37;, H, 5.04; N, 3.85

Example 1.126

[1492]

Cl

)

\/_\\iNCI
/S \—/

e
O/

S
|
(6]

[1493]
Example 1.001, with appropriate modifications.

[1494] LC/MS: 665.6 (M-H)".

This product was synthesized as described in

May 15,2014

[1495] Formula: C35H36N205CI12S+1.9H20. Elemental
Analysis: Calculated: C, 59.89; H, 5.72; N, 3.99. Found: C,
60.15; H, 6.09; N, 3.81

Example 1.127

[1496]

[1497] This product was synthesized as described in
Example 1.001, with appropriate modifications.

[1498] LC/MS: 645.4 (M-H)™.

[1499] Formula: C36H39N205CIS+2.5H20+0.
8CF3COOH+0.1CH3CN. Elemental Analysis: Calculated:
C,57.65,H, 5.77, N, 3.73. Found: C, 57.40; H, 5.77; N, 4.00

Example 1.128

2-{4-[2-(4-Benzofuran-2-ylphenylcarbamoyl)-3-
(cyclohex-2-enylphenyl)-propyl]-benzoylamino} -
ethanesulfonic acid

[1500]
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Step A

[1501]

[1502] A mixture consisting of Meldrum’s acid (2 g, 13.9
mmol), terephthalic acid monomethyl ester (2.5 g, 13.9
mmol), EDC (3.5 g, 18 mmol) and DMAP (2.2 g, 18 mmol) in
DCM (50 mL) was stirred at RT overnight. The reaction
mixture was diluted with DCM (to 100 mL) then washed with
water (2x50 mL). The organic solution was dried over
Na,SO, and concentrated to afford 3.9 g of crude 4-(2,2-
Dimethyl-4,6-dioxo-[ 1,3 ]dioxane-5-carbonyl)-benzoic acid
methyl ester as a yellow solid. The crude was carried on as is
for the next step.

Step B

[1503] The mixture of crude 4-(2,2-Dimethyl-4,6-dioxo-
[1,3]dioxane-5-carbonyl)-benzoic acid methyl ester from
step A was dissolved in DCM (50 mL.) and AcOH (5§ mL.) and
chilled to ice-bath temperature. To the solution was added
portion-wise, over 30 min, NaBH,, (722 mg, 19.1 mmol). The
reaction mixture was allowed to warm to RT overnight. The
mixture was quenched with water, stirred for 10 min then
extracted with DCM. The organic solution was dried over
Na,SO, and concentrated to afford an off-white solid that was
suspended in Et,O to give pure 4-(2,2-Dimethyl-4,6-dioxo-
[1,3]dioxan-5-ylmethyl)-benzoic acid methyl ester as a white
solid (2.24 g, 60%). '"H NMR (500 MHz, DMSO-d6): 3 7.87
(d, J=8 Hz,2H),7.43 (d, J=8 Hz, 2H), 4.86 (t,7.87 (d,J=5 Hz,
1H), 2H), 3.84 (s,3H), 3.35 (d, J=5 Hz, 2H), 1.83 (5, 3H), 1.64
(s, 3H)
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Step C
[1504]

O (6}
O 0
0. Q
/ O
[0}
Br

[1505] To 4-(2,2-Dimethyl-4,6-dioxo-[1,3]dioxan-5-ylm-
ethyl)-benzoic acid methyl ester (3 g, 10.3 mmol) and K,CO;
(2.1 g, 15.4 mmol) in DMF (15 mL.) was added 4-bromoben-
zyl bromide (3 g, 12.3 mmol). The solution was stirred at
room temperature overnight. After partitioning between Et,O
and water, the organic portion washed with brine, dried over
Na,SO, then concentrated to atford crude material which was
crystallized from MeOH to afford 4-[5-(4-Bromobenzyl)-2,
2-dimethyl-4,6-dioxo-[1,3]dioxan-5-ylmethyl]|-benzoic acid
methyl ester as a white solid (4.12 g, 87%). 'H NMR (500
MHz, DMSO-d6): 87.91 (d, J=8.5Hz, 2H), 7.55 (d,J=8.5 Hz,
2H), 7.21 (d, J=8 Hz, 2H), 7.02 (d, I=8 Hz, 2H), 3.81 (s, 3H),
3.45 (s, 2H), 3.38 (s, 2H), 0.71 (s, 3H), 0.65 (s, 3H).

Step D

[1506]

[1507] A solution of 4-[5-(4-Bromobenzyl)-2,2-dimethyl-
4,6-dioxo-[1,3]dioxan-5-ylmethyl]-benzoic acid methyl
ester (1.35 g, 2.93 mmol) and 4-benzofuran-2-ylphenylamine
(736 mg, 3.52 mmol) in dry NMP (10 mL) was heated at 220°
C. for 5 min in the microwave. The reaction mixture was
diluted with water then extracted with EtOAc. After concen-
trating, the crude material was purified by flash chromatog-
raphy on silica gel (ISCO cartridge, 40 g), eluting with a
gradient of zero to 35% ethyl acetate in hexane over 30
minutes to afford 4-[2-(4-Benzofuran-2-ylphenylcarbam-
oyl)-3-(4-bromophenyl)-propyl]-benzoic acid methyl ester
(935 mg, 56%). "H NMR (300 MHz, DMSO-d6): 3 9.92 (s,
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1H), 7.86 (d, I=8.4 Hz, 2H), 7.80 (d, J=8.7 Hz, 2H), 7.64-7.17
(m, 13H), 3.81 (s, 3H), 3.10-2.93 (m, 3H), 2.85-2.71 (m, 2H).

I (€]
|
O O

N
H
O
Step E
[1508] A solution consisting of 4-[2-(4-Benzofuran-2-

ylphenylcarbamoyl)-3-(4-bromophenyl)-propyl]-benzoic
acid methyl ester (200 mg, 0.35 mmol), dichlorobis(tri-o-
tolyl phosphine)-palladium(II), 1-cyclohexenyl boronic acid
(222 mg, 1.76 mmol) and sodium carbonate (373 mg, 3.5
mmol) in DME (8 mL), EtOH (4 mL) and water (2 mL.) was
heated at 125° C. for 7 min in the microwave. The crude
reaction mixture was partitioned between EtOAc and water.
Evaporation of the organic portion afforded crude 4-[2-(4-
Benzofuran-2-ylphenylcarbamoyl)-3-(4-cyclohex-1-
enylphenyl)-propyl]-benzoic acid methyl ester which was
carried on as is for the next step. LC-MS m/z=570
[C35HasNO+H]™.

Step F

[1509]
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[1510]
bamoyl)-3-(4-cyclohex-1-enylphenyl)-propyl]-benzoic acid
methyl ester from step e dissolved in 20 mL. of THF/MeOH/
H,O (3:1:1) was added lithium hydroxide (74 mg, 1.8 mmol)
After stirring for 5 hrs at RT, the organic solvents were

To the crude 4-[2-(4-Benzofuran-2-ylphenylcar-

removed under vacuum and the reaction residue diluted fur-
ther with water (25 mL). The aqueous mixture was made
acidic with 1 N HCI and extracted with ethyl acetate. The
ethyl acetate portion was then dried over Na,SO, and con-
centrated under vacuum to afford 4-[2-(4-Benzofuran-2-
ylphenylcarbamoyl)-3-(4-cyclohex-1-enylphenyl)-propyl]-
benzoic acid which was carried on as is for the next step.

Step G

[1511]

N
N O
1087 N

O

[1512]
ylphenylcarbamoyl)-3-(4-cyclohex-1-enylphenyl)-propyl]-

A mixture consisting of 4-[2-(4-Benzofuran-2-

benzoic acid from step f above, EDC (101 mg, 0.53 mmol),
HOBT hydrate (80 mg, 0.53 mmol), taurine (66 mg, 0.53
mmol) and diisopropyl diethylamine (0.18 mL., 1.1 mmol) in
DMF (10 mL) was stirred at RT overnight. The solvent was
removed under vacuum and 1N HCl was added. The resulting
precipitate was filtered, washed with water and purified by
preparatory HPLC on a Shimadzu modular HPLC system
using a Waters Atlantis dC18 30x75 mm preparatory column
and running a gradient from 40% to 100% acetonitrile over 13
minutes. TFA was used as an ionizer and was present in
0.05% (v/v). Detection was accomplished using an in-line
UV detector running at 254 nm. Rotary evaporation of the
solvated compound provided the title compound (50 mg): ‘H
NMR (300 MHz, DMSO-d6): 8 9.94 (s, 1H), 8.43 (t, I=6.12
Hz, 1H), 7.80 (d, J=8.4 Hz, 2H), 7.69 (d, J=8.4 Hz, 2H)
7.64-7.21 (m, 11H), 7.15 (d,J=8.4 Hz, 2H,), 3.48 (dd, J=12.6
Hz, J=6.3 Hz, 2H), 3.1-2.9 (m, 3H), 2.8-2.4 (m, 4H), 2.38 (s,
1H),2.35-2.25 (brm, 2H), 2.19-2.09 (brm, 2H), 1.77-1.67 (br
m, 2H), 1.6-1.5 (br m, 2H). LC-MS m/z=661
[C549H3aN,O68+H] ™.



US 2014/0135400 A1

140

Example 1.129

2-{4-[2-(4-Benzofuran-2-yl-2-fluorophenylcarbam-
oyl)-hept-4-ynyl]-benzoylamino} -ethanesulfonic
acid

[1513]

- > L,
N
F
[@]
O\g/\/N
4 5

Step A
[1514]

[1515] The compound 4-(2,2-Dimethyl-4,6-dioxo-5-pent-
2-ynyl-[1,3]dioxan-5-ylmethyl]-benzoic acid methyl ester
was prepared as described in Example 1.128, step C, using
1-bromo-2-pentyne. "H NMR (300 MHz, DMSO-d6): 8 7.94
(d, J=8.4 Hz, 2H), 7.20 (d, J=8.4 Hz, 2H), 3.85 (s, 3H), 3.28
(s, 2H), 2.97 (s, 2H), 2.12 (m, 2H), 1.63 (s, 3H), 0.98 (br m,
3H), 0.84 (s, 3H).

Step B
[1516]
| I
| /Q/
N
H
F
(@)
(6]
[1517] The compound 4-[2-(2-Fluoro-4-iodo-phenylcar-

bamoyl)-hept-4-ynyl]-benzoic acid methyl ester was pre-
pared from the corresponding methyl ester from step a above
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according to the procedure described for the synthesis of
Example 1.128, step D using 2-fluoro-4-iodoaniline. TLC:
R~=0.45 hexane/ethyl acetate (4:1).

Step C
[1518]
I,
(@)
(6]
[1519] The compound 4-[2-(4-Benzofuran-2-yl-fluo-

rophenylcarbamoyl)-hept-4-ynyl]-benzoic acid methyl ester
was prepared 4-[2-(2-Fluoro-4-iodo-phenylcarbamoyl)-
hept-4-ynyl]-benzoic acid methyl ester according to the pro-
cedure described for the synthesis of Example 1.128, step E.
LC-MS m/z=484 [C,,H,,FNO+H]".

HO.

Step D

[1520] The compound 4-[2-(4-Benzofuran-2-yl-fluo-
rophenylcarbamoyl)-hept-4-ynyl]-benzoic acid was prepared
from the corresponding ester obtained from step ¢ above
according to the procedure described for the synthesis of
Example 1.128, step F. The crude material was carried on
without purification for the following step.
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Step E
[1521]

N
1087 N
0

[1522] Thetitle compound was prepared from 4-[2-(4-Ben-
zofuran-2-yl-fluorophenylcarbamoyl)-hept-4-ynyl|-benzoic

acid according to the procedure described for the synthesis of
Example 1.128, step G. '"H NMR (300 MHz, DMSO-d6): §
9.89 (s, 1H), 8.45 (t, J=5.1 Hz, 1H), 7.95 (t, J=8.1 Hz, 1H),
7.81-7.61 (complex m, 6H), 7.45 (s, 1H), 7.36-7.24 (complex
m, 4H), 6.81-6.77 (m, 4H), 3.48 (dt, J=12.6 Hz, J=7.2 Hz,
2H), 3.17-2.81 (m, 4H), 2.64 (t, J=7.2 Hz, 2H), 2.4-2.1 (com-
plex m, 4H), 1.01 (t, (t, J=7.5 Hz, 3H); LC-MS m/z=575
[C5,H,oFNL,OS+H]".

Example 1.130

[1523]

Step A: (4-Benzyloxy-phenyl) acetic acid benzyl
ester

[1524]

BnO

COOBn

[1525] To astirred solution of 4-hydroxy-phenyl acetic acid
(10.0 g, 65.72 mmol) in DMF (70 mL) at rt were added
Cs,CO; (47.11 g, 144.5 mmol) and benzyl bromide (17.29
ml, 144.5 mmol). The reaction mixture was stirred overnight
at room temperature, heated at 100° C. for 1 h and cooled to
rt. The solvent was removed under reduced pressure and
poured into H,O. The aqueous solution was extracted with
ethyl acetate and the combined organic layers were washed
with brine, dried over Na,SO,, filtered and concentrated
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under reduced pressure. The crude product was recrystalliza-
tion in hexanes to afford (4-benzyloxy-phenyl) acetic acid
benzyl ester as a yellow solid. (20.5 g, 94%): "H NMR (300
MHz, CDCl,): § 7.25-7.34 (m, 10H), 7.14 (d, J=8.4 Hz, 2H),
7.02 (d,J=8.4Hz, 2H), 5.50 (s, 2H), 5.12 (s, 2H), 3.61 (s, 2H);
TLC conditions: Uniplate silica gel, 250 microns; mobile
phase=ethyl acetate-hexanes (1:5); R=0.8.

Step B: 4-[2-Benzyloxycarbonyl-2(4-benzyloxy-
phenyl)-ethyl]-benzoic acid methyl ester

[1526]
BnO
O COOBn
W
(6]
[1527] To astirred solution of (4-benzyloxy-phenyl) acetic

acid benzyl ester (Step A, 8.0 g, 24.08 mmol) in anhydrous
THF (60 mL) was added LiIHMDS (25.28 mL, 25.28 mmol,
1.0 M solution in toluene) at =78° C. The reaction mixture
was stirred for 1.5 h at -78° C., and then methyl-4-bromo
methyl benzoate (5.79 g, 25.28 mmol, in THF 10 mL) was
added dropwise, stirred for 2 h at —=78° C. and then allowed to
warm to rt for 1 h. After completion of the reaction quenched
with saturated NH,,Cl solution (20 mL) and stirred for 10 min.
The reaction mixture was extracted with ethyl acetate (100
ml) and the organic layer was washed with brine, dried over
Na,SO, and concentrated under reduced pressure. The crude
product was recrystallization from minimum amount of
EtOAc and hexane at room temperature) to afford 4-[2-ben-
zyloxycarbonyl-2(4-benzyloxy-phenyl)-ethyl]|-benzoic acid
methyl ester as a yellow solid (7.4 g, 64%): 'H NMR (300
MHz, CDCl,): 8 7.88 (d, J=8.1 Hz, 2H), 7.42-7.12 (m, 14H),
6.89 (d,J=8.7 Hz, 2H), 5.10 (d, J=6.0, Hz, 1H), 5.06-5.03 (m,
2H), 4.95 (d,J=12.6 Hz, 1H), 3.89 (s, 3H), 3.87-3.75 (m, 1H),
3.41 (dd, J=9.0, 13.8 Hz, 1H), 3.05 (dd, J=7.2, 13.8 Hz, 1H),
TLC conditions: Uniplate silica gel, 250 microns; mobile
phase=ethyl acetate-hexanes (1:4); R=0.6.

Step C:
4-[2-carboxy-2-(4-hydroxy-phenyl)-ethyl]-benzoic
acid methyl ester

HO.
Q COOH
MeO O

[1528]
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[1529] To a stirred solution of 4-[2-benzyloxycarbonyl-2-
(4-benzyloxy-phenyl)-ethyl]-benzoic acid methyl ester (Step
C, 3.0 g, 6.66 mmol) in EtOH:EtOAc (50 mL, 1:1 ratio) at rt,
was added 10% palladium on carbon (0.3 g), hydrogenated at
1 atm. H, (gas) and the reaction mixture was stirred at rt for 14
h. The reaction mixture was filtered through celite plug and
washed with ethyl acetate (50 mL) and concentrated under
reduced pressure. The crude product was dried under vacuum
for 3 h to afford 4-[2-carboxy-2-(4-hydroxy-phenyl)-ethyl]-
benzoic acid methyl ester as a white solid (1.6 g, 86%): ‘"H
NMR (300 MHz, CDCl,): & 7.83 (d, J=8.4 Hz, 2H), 7.27 (d,
J=8.4 Hz, 2H), 7.08 (dd, J=4.62, 12.5 Hz, 2H), 6.66 (dd,
J=6.6,12.5Hz, 2H),3.79 (s, 3H), 3.75 (t, J=8.1 Hz, 1H), 3.22
(dd, JI=8.4, 13.5 Hz, 1H), 2.93 (dd, J=7.2, 13.8 Hz, 1H).

Step D: 4-[2-(4-hydroxy-phenyl)-2-(4-iodo-phenyl-
carbamoyl)-ethyl]|-benzoic acid methyl ester

[1530]
HO.
ll'ii |
H

[1531] To a stirred suspension of 4-[2-carboxy-2-(4-hy-
droxy-phenyl)-ethyl]-benzoic acid methyl ester (Step C, 1.5
g, 5.0 mmol) in anhydrous CH,Cl, (10 mL), was added
oxalylchloride (1.57 g, 12.5 mmol) at rt, the reaction mixture
was stirred for 14 h. The reaction mixture was concentrated
under reduced pressure and azeotroped with CH,Cl, (2x10
ml) dried under vacuum for 3 h, The crude acid chloride (1.8
g, 5.66 mmol) was treated with 4-iodoaniline (1.48 g, 6.79
mmol) and N,N-diispropylethylamine (3.0 mL, 16.9 mmol)
in CH,Cl, at 0° C. The reaction mixture was stirred for 14 h
at rtand the reaction mixture was concentrated under reduced
pressure. The mixture was extracted with ethyl acetate (100
ml) and the organic layer was washed with brine, dried over
Na,SO, and concentrated under reduced pressure. The resi-
due was treated with CH,Cl, to get solid compound, which
was filtered and washed with CH,Cl, to give 4-[2-(4-hy-
droxy-phenyl)-2-(4-iodo-phenyl-carbamoyl)-ethyl]-benzoic
acid methyl ester as a yellowish solid (1.6 g, 64%): "H NMR
(300 MHz, DMSO-d,): 8 10.05 (s, 1H,NH), 9.28 (s, 1H, OH),
7.81 (d, JI=8.1 Hz, 2H), 7.53 (d, J=8.7 Hz, 2H), 7.31 (t, ]=8.4
Hz, 4H),7.18 (d, J=8.4 Hz, 2H), 6.65 (d, J=8.4 Hz, 2H), 3.85
(t, J=6.9 Hz, 1H), 3.77 (s, 3H), 3.40-3.36 (m, 1H), 2.95 (dd,
J=6.0,12.9 Hz, 1H); TLC conditions: Uniplate silica gel, 250
microns; mobile phase=ethyl acetate/hexanes (1:2); R=0.5.
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Step E: 4-[2-[4-(2,2-dimethylpropoxy)-phenyl]-2-(4-
iodo-phenyl-carbamoyl)-ethyl]-benzoic acid methyl
ester

[1532]

[1533] To a stirred solution of 4-[2-(4-hydroxy-phenyl)-2-
(4-iodo-phenyl-carbamoyl)-ethyl]-benzoic acid methyl ester
(Step D, 0.6 g, 1.60 mmol) in DMF (15 mL) at rt were added
Cs,CO; (2.07 g, 6.38 mmol) and Neopentyliodide (2.53 g,
12.7 mmol). The reaction mixture was heated at 80° C. for 14
h and cool to rt and after completion of the reaction, the
solvent was removed under reduced pressure and poured into
H,O (50 mL). The aqueous solution was extracted with ethyl
acetate (2x100 mL) and the combined organic layers were
washed with brine, dried over Na,SO,, filtered and concen-
trated under reduced pressure. The crude product was recrys-
tallization in hexanes to afford 4-[2-(4-(2,2-dimethylpro-
poxy)-phenyl)-2-(4-iodo-phenyl-carbamoyl)-ethyl]-benzoic
acid methyl ester as a yellow solid. (1.6 g, 88%): '"H NMR
(300 MHz, CDCl,): 8 10.15 (s, 1H, NH), 7.80 (d, J=8.4 Hz,
2H),7.53 (d,J=8.7 Hz, 2H), 7.35-7.26 (m, 6H), 6.82 (d, J=8.7
Hz, 2H), 3.93 (1, J=7.2 Hz, 1H), 3.77 (s, 3H), 3.54 (s, 2H),
3.35(dd, 1=9.0, 13.5 Hz, 1H), 2.98 (dd, J=6.6, 13.8 Hz, 1H),
0.94 (s, 9H); TLC conditions: Uniplate silica gel, 250
microns; mobile phase=ethyl acetate/hexanes (1:3); R=0.7.

Steps F, Gand H

[1534]

ol
0

N N
\/\S/O

VAN Na*
O/ \O

[1535] The precursor from Step E was used to synthesize
the target compound by the route described in Example 1.001
with appropriate modifications
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Example 1.131

[1536]

Step A: (4-tert-Butyl-phenyl) acetic acid benzyl ester
[1537]

COOBn

[1538] To a stirred solution of 4-tert-butyl-phenyl acetic
acid (5.0 g, 26.04 mmol) in DMF (30 mL) at rt were added
Cs,CO; (12.72 g, 39.06 mmol) and benzyl bromide (4.89 g,
28.6 mmol). The reaction mixture was stirred for overnight at
room temperature and then the reaction mixture was heated at
100° C. for 1 h and cool to rt. The solvent was removed under
reduced pressure and poured into cold 1 N HCI (50 mL). The
aqueous solution was extracted with ethyl acetate (2x100
ml) and the combined organic layers were washed with
brine, dried over Na,SO,, filtered and concentrated under
reduced pressure, dried under vacuum. (4-tert-butyl-phenyl)
acetic acid benzyl ester was obtained as a yellowish liquid.
(5.96 g, 81%): 'HNMR (300 MHz, CDCl,): § 7.37-7.33 (m,
7H), 7.25 (dd, JI=5.4, 13.2 Hz, 2H), 5.14 (s, 2H), 3.65 (s, 2H),
1.32 (s, 9H); TLC conditions: Uniplate silica gel, 250
microns; mobile phase=ethyl acetate-hexanes (1:5); R=0.8.

Step B: 4-(1-hydroxy-ethyl)-benzoic acid methyl
ester

[1539]
OH

MeO.

[1540] To a stirred solution of 4-Acetyl-benzoic acid
methyl ester (5.0 g, 28.06 mmol) in MeOH (25 mL)) at 0° C.,
was added sodium borohydride (NaBH,) (2.12 g, 56.12
mmol), the reaction mixture was stirred at rt for 3 h. The
solvent was removed under reduced pressure, was diluted
with H,O, the reaction mixture was extracted with ethyl
acetate (150 mL), dried over Na,SO,, and concentrated under
reduced pressure. The crude product was dried under vacuum
for 3 h to afford 4-(1-hydroxy-ethyl)-benzoic acid methyl
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ester (4.9 g, 99%): 'H NMR (300 MHz, CDCl,): 8 8.0 (d,
J=7.8Hz, 2H), 7.47 (d, J=8.1 Hz, 2H), 5.20 (q, J=6.9 Hz, 1H),
3.91 (s, 3H), 2.02 (d, J=7.2, Hz, 3H). TL.C conditions: Uni-
plate silica gel, 250 microns; mobile phase=ethyl acetate-
hexanes (1:2); R,=0.5.

Step C: 4-(1-Bromo-ethyl)-benzoic acid methyl ester

[1541]
Br

MeO
[0}

[1542] To astirred solution of 4-(1-hydroxy-ethyl)-benzoic
acid methyl ester (Step B, 2.12 g, 11.7 mmol) in CH,Cl, (25
mL) at 0° C. were added carbon tetra bromide (5.07 g, 15.3
mmol) and triphenylphosphine (3.71 g, 14.04 mmol). The
reaction mixture was stirred overnight at room temperature,
after completion of the reaction, was poured into H,O (50
ml). The aqueous solution was extracted with CH,Cl,
(2x100 mL) and the combined organic layers were washed
with brine, dried over Na,SO,, filtered and concentrated
under reduced pressure. The crude product was purified by
column chromatography in hexanes/ethyl acetate (5%) to
afford 4-(1-bromo-ethyl)-benzoic acid methyl ester as a col-
orless liquid. (2.45 g, 85%): "H NMR (300 MHz, CDCL,): §
8.0 (d, I=8.4 Hz, 2H), 7.47 (d, J=8.1 Hz, 2H), 5.11 (q, J=6.9
Hz, 1H),3.91 (s,3H), 1.83 (d, J=6.9 Hz, 3H); TL.C conditions:
Uniplate silica gel, 250 microns; mobile phase=ethyl acetate-
hexanes (1:5); R~0.8.

Step D: 4-[2-Benzyloxycarbonyl-2-(4-tert-butyl-
phenyl)-1-methyl-ethyl]-benzoic acid methyl ester

[1543]

COOBn

MeO. Q
e}

[1544] To a stirred solution of (4-tert-butyl-phenyl) acetic
acid benzyl ester (Step C, 1.8 g, 6.38 mmol) in anhydrous
THF (15 mL) was added LiIHMDS (9.57 mL, 9.57 mmol, 1.0
M solution in toluene) at —=78° C. The reaction mixture was
stirred for 1.5 h at -78° C., and then 4-(1-bromo-ethyl)-
benzoic acid methyl ester (1.7 g, 7.02 mmol, in THF 5.0 mL))
was added dropwise, stirred for 2 h at -78° C. and then
allowed to warm to rt for 1 h. After completion of the reaction
quenched with saturated NH,C1 solution (20 mL) and stirred
for 10 min. The reaction mixture was extracted with ethyl
acetate (100 mL) and the organic layer was washed with
brine, dried over Na,SO, and concentrated under reduced
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pressure. The crude product was recrystallization from mini-
mum amount of EtOAc and hexane at room temperature to
afford  4-[2-benzyloxycarbonyl-2-(4-tert-butyl-phenyl)-1-
methyl-ethyl]-benzoic acid methyl ester as a mixture of dias-
tereomers (2.3 g, 80%), d/r(2:1): 'H NMR (300 MHz,
CDCl,): 9 8.02 (d, J=8.4 Hz, 2H), 7.47 (d, I=8.4 Hz, 2H),
7.30-7.38 (m, 7H), 7.06 (d, J=6.9 Hz, 2H), 5.11 (dd, J=6.0,
12.9 Hz, 2H), 3.92 (s, 3H), 3.75 (d, J=7.5 Hz, 1H), 3.49-3.46
(m, 1H), 1.29 (s, 9H), 1.24 (d, J=6.9, Hz, 3H); TLC condi-
tions: Uniplate silica gel, 250 microns; mobile phase=ethyl
acetate-hexanes (1:4); R=0.6.

Step E: 4-[2-(4-tert-butyl-phenyl)-2-carboxy-1-me-
thyl-ethyl]-benzoic acid methyl ester

[1545]
O COOH
MeO O
(6]
[1546] To a stirred solution of 4-[2-benzyloxycarbonyl-2-

(4-tert-butyl-phenyl)-1-methyl-ethyl]-benzoic acid methyl
ester (Step D, 2.3 g, 5.38 mmol) in EtOH (25 mL) at rt, was
added Pd/C(10% activated on carbon) (0.25 g), hydrogenated
at 1 atm of H, (gas) and the reaction mixture was stirred at rt
for 8 h. The reaction mixture was filtered through a celite
plug, washed with ethyl acetate (50 mL) and concentrated
under reduced pressure. The crude product was dried under
vacuum for 3 h to afford 4-[2-(4-tert-butyl-phenyl)-2-car-
boxy-1-methyl-ethyl]-benzoic acid methyl ester (7) (1.66 g,
90%) LC-MS m/z=355 [C22H2604+H]"

Steps F, G, Hand |

[1547]
N
~TN A9
//\\ Na
(6]
[1548] The precursor from Step E above was utilized to

synthesize the target compound utilizing the route described
in Example 1.001 with appropriate modifications as a mixture
of diastereomers
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[1549] LCMS: 677 (M+Na)*. Elemental Analysis: Calcu-
lated for C37H37N207SNa+(3.0)0H20; C, 60.81; H, 5.93; H,
3.83. Found: C, 60.83; H, 5.75; H, 3.76.

Example 1.132

[1550]

[1551]
Example 1.003, with appropriate modifications.

This product was synthesized as described in
[1552] LC/MS: 675 (M+H)*.

[1553] Formula: C40H37N206SNa+2.4H20. Elemental
Analysis: Calculated: C, 64.92; H, 5.69; N, 3.79. Found: C,
64.86; H, 5.48; N, 3.71.

Example 1.133
[1554]

U
O-\S/\/N O

O// \\O o)
Na*
Step A
[1555]
[1556] A mixture of 4-(bromophenyl) acetic acid (4 g, 18.6

mmol), tert-butyl-vinyl boronic acid (3.57 g, 27.90 mmol),
PdCl, (tri-o-tolylphosphine), (1.90 g, 2.42 mmol), and
sodium carbonate (9.85 g, 93.0 mmol) DME/EtOH/H,O (4:2:
1)(70 mL) was heated at 130° C. for 2 h. The reaction mixture
was cooled to rt, filtered and washed with EtOAc (20 mL).
The filtrate was concentrated under reduced pressure. The
crude residue was washed with acetonitrile and filtered. The
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resulting solid was treated with 1IN HCl (50 ml) and
extracted with CH,Cl, (2x200 mL). The organic layer was
washed with brine, dried over Na,SO, and concentrated
under reduced pressure. The product was then dried under
vacuum to give [4-(3,3-dimethyl-but-1-enyl)phenyl]-acetic
acid as a yellow solid (4.0 g, 100%).

[1557] 'H NMR (300 MHz, DMSO-dy): 10.11 (bs, 1H),
7.78 (d, I=8.4 Hz, 2H), 7.55 (d, J=8.4 Hz, 2H), 6.24 (dd,
J=16.5,20.7 Hz, 2H), 3.78 (s, 2H), 1.05 (s, 9H); TLC condi-
tions: Uniplate silica gel, 250 microns; mobile
phase=CH,Cl,/MeOH (10%); R ~0.45.

Step B
[1558]
— o
OH
MeO
(6]
[1559] To a stirred solution of 4-(3,3-dimethyl-but-1-enyl)

phenyl]-acetic acid (Step A, 1.0 g, 4.62 mmol) and to 4-(1-
bromo-ethyl)-benzoic acid methyl ester (1.34 g, 5.55 mmol)
in anhydrous THF (30 mL) at —=20° C. was added dropwise
LiHMDS (13.8 mL, 13.8 mmol, 1.0 M solution in toluene).
The reaction mixture was stirred for 3 h at =20° C., and then
allowed to warmto rt for 1 h. After completion of the reaction,
added a saturated solution of NH,C1 (20 mL) and stirred for
10 min. The reaction mixture was extracted with ethyl acetate
(100 mL) and the organic layer was washed with brine, dried
over Na,SO, and concentrated under reduced pressure. The
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crude product was purified by column chromatography eluted
with 10% CH,CL,/MeOH to afford (4-{2-carboxy-2-[4-(3,3-
dimethyl-1-but-1-enyl)-phenyl]-1-methyl-ethyl}-benzoic
acid methyl ester as a mixture of diastereomers (0.57 g, 33%),
d/r(9.5:0.5): '"H NMR (300 MHz, DMSO-dy): 8 12.06 (bs,
1H), 7.87 (d,J=8.1 Hz, 2H), 7.48 (d, J=8.4 Hz, 2H), 7.35-7.41
(m, 4H), 6.24 (dd, J=16.0, 20.1 Hz, 2H), 3.82 (s, 3H), 3.77 (d,
J=14.1 Hz, 1H), 3.38-3.45 (m, 1H), 1.08 (s, 9H), 0.84 (d,
J=6.9, Hz, 3H);

[1560] Using the intermediate obtained in Step B, the prod-
uct was synthesized as described in Example 1.003, with
appropriate modifications.

[1561] LC/MS: 679 (M+H)*.

[1562] Formula: C36H35N205CI12SNa+2.5H20. Elemen-
tal Analysis: Calculated: C,57.91; H, 5.40; N, 3.75. Found: C,
57.81; H, 5.33; N, 3.62

Example 1.134
[1563]

| Cl
2 O

Na" #\
(ONe] o)

[1564] This product was synthesized as described in
Example 1.003, with appropriate modifications.

[1565] LC/MS: 663 (M+HY.
[1566] Formula: C36H35CIFN205S+2.5H20. Elemental

Analysis: Calculated: C, 59.21; H, 5.52; N, 3.84. Found: C,
59.16; H, 5.42; N, 4.06

o Cl
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Example 1.135
[1567] This product was synthesized as described in
Example 1.003, with appropriate modifications.
[1568] LC/MS: 713 (M+H)™.

[1569] Formula: C37H35N205F3CISNa+2.4H20.
Elemental Analysis: Calculated: C, 57.09; H, 5.15; N, 3.60.
Found: C, 57.05; H, 4.77, N, 3.59

Example 1.136

[1570]
Lo
\ /\/N
//\\
[1571] This compound was synthesized as described in

Example 1.130 with appropriate modifications.

[1572] LCMS: 683 (M+H)*.  Calculated  for
C35H35N2CI1206SNa+(3.4)H20: C, 54.82; H, 5.49,N, 3.65.
Found: C, 54.62; H, 5.31; N, 3.52.

Example 1.137

[1573]

s
(]
O-\S/\/N

A
(ONe]

O

[1574] This compound was synthesized as described in
Example 1.131 with appropriate modifications.

[1575] LCMS: 715 (M+Na)*. Calculated for
C,5H3sN,C1206SNa+(3.4) H20: C, 59.69; H, 5.44; N, 3.76.
Found: C, 59.81; H, 5.61; N, 3.66.
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Example 1.138

[1576]

Step A
[1577]
O,
(0]
(6]
CH;0,C
[1578] 1 eqof4-t-butylcyclohexanone (0.3 mol) and 0.1 eq

of piperidine (0.03 mol) were dissolved in 100 mL of anhy-
drous pyridine at room temperature. To this solution was
added 1 eq of Meldrum’s acid (0.3 mol) dissolved in 200 mL
of'anhydrous pyridine at room temperature. After the addition
was complete, the mixture was stirred at room temperature.
After 24 hours the solvent was removed and the residue
partitioned between ethyl acetate/diethyl ether (1:1) and 0.1N
HCI. The combined organic phases were collected, dried over
MgSO,, filtered and the solvent removed. The resulting resi-
due was then dissolved in 100 mL of methanol dichlo-
romethane (1:1) and placed in an ice bath. Sodium borohy-
dride solid was added to the solution with stirring
approximately every 15 minutes keeping the reaction tem-
perature below 30 degrees centigrade. The addition was
repeated until 2 eq. of sodium borohydride were added in this
manner. (Caution: extremely exothermic with gas evolution)
After the addition was complete, the reaction mixture was
stirred to room temperature over 3 hours. The reaction mix-
ture was then diluted with 500 mL of dichloromethane and
quenched with 500 mL of aqueous saturated ammonium
chloride solution. The layers were separated and the organics
collected, dried (MgSO,), filtered and the solvent removed.
The product was isolated from the residue by re-crystalliza-
tion in methanol yielding 20 g (23%)

[1579] To 1 eq. (35 mmol) of the re-crystallized product
was added 1.5 eq (52.5 mmol) of potassium carbonate, leg (35
mmol) of methyl-(4-bromomethyl)-benzoate and 50 mL of
anhydrous dimethyl formamide. This mixture was stirred at
room temperature for 16 hours. The reaction was diluted with
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ethyl acetate/diethyl ether (1:1) and quenched with aqueous
saturated ammonium chloride solution. The organic layer
was washed with water, then brine. The organic layer was
collected, dried (MgSQO,), filtered and the solvent was
removed. The resulting residue was re-crystallized from
methanol to yield 14 g (93%) of a cis-trans mixture.

[1580] HNMR (DMSO-d6) 500 MHz (ppm): 7.894-7.878
(m, 2H), 7.227-7.199 (m, 2H), 3.815 (s 3H), 3.337-3.310 (m,
2H), 2.300-2.271 (m, 0.7H), 2.098-2.004 (m, 0.3H), 1.973-
1.795 (m, 1H), 1.625-1.585 (m, 3H), 1.519-1.504 (m 3H),
1.490-1.382 (m 3H), 1.215-0.839 (m 3), 0.809 (s, 9H), 0.584
(s 3H)
[1581] LCMS: 431.6 (M+1)

Step B: 4-[2-(4-Bromo-phenylcarbamoyl)-2-(4-tert-
butyl-cyclohexyl)-ethyl]-benzoic acid methyl ester

[1582]

Br

=z

CH;0,C

[1583] To 1 eq (2.32 mmol) of 4-[5-(4-tert-Butyl-cyclo-
hexyl)-2,2-dimethyl-4,6-dioxo-[ 1,3]dioxan-5-ylmethyl]-
benzoic acid methyl ester was added 1.5 eq (3.5 mmol) of
4-bromoaniline in 2 mlL of n-methyl-pyrrolidinone in a
microwave vial. The reaction was run for eight minutes at 220
degrees C. The reaction mixture was worked up by partition-
ing with ethyl acetate/diethyl ether (1:1)/1 N HCI. Product
was isolated by chromatography gradient: 10% ethyl acetate/
hexane to 40% ethyl acetate hexane.

[1584] HNMR CD30OD (300 MHz) (ppm): 7.885-7.848
(m, 2H), 7.370-7.192 (m, 6H), 3.851-3.844 (m, 3H), 3.091-
2.757 (m, 3H), 2.090-2.007 (m, 2H), 1.915-1.053 (m, 10H),
0.908 (s, 6.4H), 0.861 (s, 2.6H)

Steps C, D and E

[1585]
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[1586] The target compound was synthesized as described
in Example 1.001 with appropriate modifications.

[1587] LC/MS: 657.4 (M-H)~

[1588] Elemental Analysis: Calculated for
C34H39N205CI128SNa+(1.5)H20: C, 57.62; H, 5.97; N,
3.95. Found: C, 57.65; H, 6.07; N, 3.98.

Example 1.139

[1589]

[1590] The target compound was synthesized as described
in Example 1.138 with appropriate modifications.

[1591] LC/MS: 657.4 (M-H)~

[1592] Elemental Analysis Calculated for
C36H41N206SNa+1.8H20+0.2 NaHCO3: C, 61.94; H,
6.43; N, 3.99. Found: C, 61.85; H, 6.14; N, 3.88

Example 1.140

[1593]
N\ /
(6]
O (I? N
\S/\/
Na*
[1594] This product was synthesized as described in

Example 1.003, with appropriate modifications.
[1595] LC/MS: 707.6 (M+Na)™.

[1596] Formula: C40H31N207SNa+2.5H20. Elemental
Analysis: Calculated: C, 63.91; H, 4.83; N, 3.73. Found: C,
63.87; H, 4.46; N, 3.91
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Example 1.141

[1597] This product was synthesized as described in
Example 1.003, with appropriate modifications.

[1598] LC/MS: 769.9 (M+Na)™.

[1599] Formula: C39H29N20O6F3SNa+4H20. Elemental
Analysis: Calculated: C, 58.13; H, 4.63; N, 3.48. Found: C,
58.05; H, 4.59; N, 3.87.

[1600] The following compounds were synthesized utiliz-
ing the methods described above:

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.142 652.9 C37H37N306S +

(+) 1L5H20+02

/ o CF3CO2H
64.035.78 5.99
64.095.755.87

N
H
/ (6]

1.143
O.
(€]

656.6 C36H37N307

(+) S+0.1H20+

O 0.1 CF3CO2H
\ 64.995.62 6.28

\N 64.995.79 6.50

=z

N
H
/\\ v N
1o~ N\
O 0
1.144 F 797.9 C38H35N206F6CIS +
F (+) 0.8H20+
0.3 CF3CO2H
F 54.814.40 3.31
54.794.17 3.20
=z 0
cl
N
H
0 F
e
F
o\ N
/\S/\/
1\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.145 682.9 C38H39N307S +
(+) 17H20+03
F Y J/ CF3CO2H
0 \ 0 62.09 5.76 5.63
X 61.90 5.65 5.57
N
N
H
o\\ N
P S/\/
1\
O 0
1.146 666.6 C38H39N306S +
(+) 09H20+0.1
F O CF3CO2H
O \ 66.17 5.95 6.06
X 66.19 5.90 6.03
N
N
H
o\ N
/\S/\/
1o N\
0
1.147 666.6 C38H39N306S +
(+) 09H20+03
F Y CF3CO2H
O \ 64.73 5.78 5.87
X 64.73 5.49 5.73
N
N
H
o\\ N
P S/\/
1\
0
1.148 666.6 C38H39N306S +
o (+) 15H20+03
CF3CO2H
7 O \ 63.77 5.86 5.78
X 63.74 5.85 5.67
N
N
H
o\ N
/\S/\/
1 N\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.149 650.9 C38H39N305S +

(+) 21H20+01

F CF3CO2H
O / \ 65.646.24 6.01
65.95 6.58 5.80

N
N H
H
o\\ N
/S/\/
1 N\
O 0
1.150 686.6 C37TH36N306CIS +
(+) 20H20
F Y 61.53 5.58 5.82
O \ 61.55 5.40 5.84
N
N
N
H
Cl
o\ N
/\S/\/
1O N\
0
1.151 O—e_  681.6 C38HAON4OGS +
(+) 19H20+0.1
N CF3CO2H
F o | \ 62.51 6.01 7.59
62.47 6.07 7.44
N
N H
H
o\ N
/\S/\/
1o~ \
O 0
1.152 Cl 685.9 C37H37NAOSCIS +
(+) 15H20+
N 0.1 CF3CO2H
F o | \ 61.745.59 7.74
61.85 5.65 7.76
N
N H
H
o\ N
/\S/\/
1™ N\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.153 668.4 C37H37N305S82 +

(+) 0.8H20+

F S 0.1(CH3)2C(0)
O \ 65.055.75 6.12
X 65.09 5.85 6.24
N
N
H

N
1o\
O 0

1.154 652.6 C37H37N306S +
(+) 03 H20+

F O 0.1(CH3)2C(0)
O \ 67.51 5.82 6.35
X 67.68 5.93 6.38
N
N
H

0, N
H
/\\s/\/
1o~ \
O 0
1.155 687.6 C33H26N207F3CIS +
(+) 16H20
0.1 CF3CO2H
54.83 4.06 3.85
2 O 55.11 4.44 3.84
0
F
F
N
H
o\ g
\S/\/
1o\
O 0
1.156 638.6 C32H26N3OF3S +

(+) 3.0H20
0.4 CF3CO2H

F 0
F /Q 53.43 4.43 5.70
= 53.46 446 5.75
F 0 N
N
i1
o\ N
/\S/\/
1 N\

O 0
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-continued
Formula
LC/MS CHN (Calcd)
Ex# Structure (mode) CHN (Found)
1.157 642.4 C35H35N305S2 +
(+) 02H20
S \ 65.13 5.53 6.51
65.16 5.35 6.51
=
fo) N
N
H
0, N
\\ /\/H
P
1o~ \
O 0
1.158 655.6 C33H26N206F4S +
(+) 1.7H20
F 0.3 CF3COZH
E 56.09 4.16 3.89
56.153.96 3.76
F 0
N
H
N
\\ /\/H
P
1o~ \
O 0
1.159 671.4 C33H26N207F4S +
(+) 1.8H20+
0.2 CF3COZH
55.274.143.86
55.38 4.05 3.75
N
N\ /\/H
Ve S\\
HO
0
1.160 683.4 C31H24N205F4CI2S +

(+) 1.2H20+
0.1 CF3CO2H
52.303.733.91
52.133.983.74

O\ N
N

10" \
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.161 671.4 C33H26N206F3CIS +
(+) 1.6H20+
F 0.1 CF3CO2H
E 56.06 4.15 3.94
56.14 4.09 3.82
F 0
N
H
N
\\ /\/H
S
1 N\
0
1.162 Cl 699.4 C31H24N205F3CI3S +
F (+) 1L7H20+
F. 0.1 CF3CO2H
50.513.74 3.78
F 0 50.78 4.04 3.73
Cl
N
H
Cl
o\ g
/\S/\/
1 N\
O 0
1.163 O~—N 638.6 C32H26N306F3S +
\ O (+) 1.3 CH30H+
0.3 CF3CO2H
F 57.07 4.45 5.89
N F 57.43 4.87 5.53
o H
I . ;
}m_ﬁ//\»/N
0
0
1.164 625.6 C36H36N206S +
o (+) 2.6H20+0.05
CF3CO2H

64.02 6.144.14

0
64.33 6.52 4.42
N |
0 H \
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.165 O~—N 610.6 C33H27N307S + 2.9 H20
\ O (+)  59.884.99 6.35

59.84 4.88 6.32

O
o =

0
1.166 653.6 C3SH35N205F3S +
0 (+) 15H20+
0.3 CF3CO2H
F 59.89 5.41 3.92
® 59.78 5.73 3.95
N
ﬁ H
F
Ho—ﬁ/\/§
0
0
1.167 615.6 C39H38N205 +
(+) 1.0 CH30H
F 74.28 6.55 4.33
O 74.35 6.96 4.54
0
N
i O \
H
OY\/N
HO
1.168 F 667.4 C34H29N205F3S2 +
F (+) 2.5H20
57.37 4.81 3.94
F 57.40 4.63 3.96
1
S N
H
H
\\ /\/N
P
1 N\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.169 N 642.4 C35H34N305CIS +
| | (=) 23H20+
0.4CF3COOH
58.80 5.38 5.75
58.76 5.07 5.58
O
NH
O
O
| /\/NH
HO—ﬁ
(@]
ClL
1.170 N 662.9 C34H31N305 CI2S +
| | (=)  0.8CF3COOH
56.57 4.24 5.56
56.53 4.16 5.64
O
NH
O
O\\ NH Cl
Ho_ﬁ/\/
(@]
ClL
1.171 N 648.6 C38H39N3O5S +
4 (=) 2H20
0.2CF3COOH

65.09 6.14 5.93
65.28 6.06 5.86
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.172 F 645.6 C37H34N20O5F3CI2SNa +
F (=) 23H20
54.79 4.80 3.45
Cl F 54.624.41 3.51
(¢]
\ Cl
N
H
O
NH
A\
S
no”” [l
(0]
1.173 F 725.6 C38H38N20S5F3CL S +
F (=) 3H20

58.42 5.68 3.59
Cl F 58.445.843.19




US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.174 N 668.4 C37H36N305CI S +
4 (=) 2.5H20+
Cl 0.4CF3COOH
59.67 5.48 5.52
59.81 5.64 5.65
NH
AN
S
o
(@]
1.175 671.6 C38H40N205CIS Na +
Cl (-) 2.5H20
61.65 6.13 3.78
61.25 5.70 3.88
O
\ .
H
(@]
NH
\_/
S
no” |
(@]
1.176 671.4 C38H40N205CI SNa +
() 2.5H20
61.65 6.13 3.78
61.59 5.83 3.81
O
\ .
H
Cl
@]
NH
A\
S
no” |
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May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.177 F 725.6 C38H38N205CLS +
F (-) 2H20+
0.2CF3COOH
F 58.67 5.41 3.55
58.67 5.323.55
Cl
1.178 F 745.6 C37TH34N205F3CI2 SNa +
F (-) 2H20
55.16 4.75 3.48
F 55.354.51 3.51
Cl
Cl
A
S
Ho”” [l
(@]
1.179 F 725.6 C38H37N205F3Cl SNa +
F (-) 2H20+
0.3CF3COOH
F 56.58 5.08 3.42
56.76 5.04 3.48
Z 0
ClL
N
H
ﬁ H
N
Ho—5" N



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.180 F 759.9 C39H38N20O5F6S +
F (=) 1.8H20
59.055.293.53
F 59.055.373.70
(¢]
\ N F F
" F
O
NH
A
S
no”" [l
(0]
1.181 Cl 725.6 C38H40N20S5CIS Na +
(=) 2H20+
0.2CF3COOH
61.165.913.71
61.2 6.27 3.83
N
H
NH
\
S
no”” [l
(0]
1.182 Cl 675.6 C37H38N20OSFCIS +
(=) 2H20+
0.3CF3COOH
60.42 5.70 3.75
O 60.66 5.51 3.57
\ .
H
F

NH

N\

72}

o=
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.183 Cl 691.6 C37H38N205CI2S
(=) 64.065.524.04
Not tested.
Cl
NH
\
S
no”” [l
(0]
1.184 F F 699.4 C36H36N20OSF3CIS +
(=) 2.2H20+
F CF3COOH
53.394.88 3.28
53.135.01 3.11
(¢]
Cl
N
H
(@) O
NH
\
S
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-continued
Formula
LC/MS CHN (Calcd)
Ex# Structure (mode) CHN (Found)
1.185 649.6 C35H36N205FCIS
(-) 64.565.574.30
Not tested.
O
N
H
(@]
NH
A\
S
o™ [l
(@]
1.186 627.9 C37H44N205S +
(<) 2H20 +
0.8CF3COOH
61.326.513.71
O 61.03 6.25 3.34
N
H
@]
NH
o\\ J
S
o™ Il
(@]
1.187 647.6 C36H4IN205CIS +
(<) 25H20
55.49 5.723.37
55.255.753.52
O
H
(@]
NH
AN



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.188 Cl 631.6 C35H37N20S5CIS +
(=) 2H20+
0.3CF3COOH
60.79 5.92 3.98
60.91 6.25 3.72
(¢]
N
H
O
NH
o\\ J
S
no”” [l
(0]
1.189 Cl 665.6 C35H35N205CI2SNa +
(=) 2.2H20+
0.2CF3COOH

Cl

Tz

56.545.313.72
56.62 5.70 4.02



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.190 Cl 649.6 C35H35N205FCISNa +
(=) 2.2H20+
0.3CF3COOH
57.245.363.75
57.06 5.44 3.88
(¢]
F
N
H
O
NH
o\\ J
S
no”” [l
(0]
1.192 Cl 649.6 C35H36N2OSFCIS

Tz

(=) 64.565.574.30
Not tested.
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.193 Cl 631.6 C35H37N20S5CIS +
(=) 2H20+
0.4CF3COOH
60.15 5.84 3.92
60.34 5.98 3.99
(¢]
N
H
O
NH
o\\ J
S
no”” [l
(0]
1.194 Cl 665.6 C35H35N205CI2SNa +
(=) 1.5H20
58.66 5.34 391
58.535.353.98
(¢]
Cl
N
H
O
NH



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Calcd)
Ex# Structure (mode) CHN (Found)
1.195 Cl 649.6 C35H36N20SECIS +
(<) 2H20 +
0.3CF3COOH
59.27 5.63 3.88
F 59.08 5.75 3.85
0
N
H
0,
NH
A
S
wo”” [l
0
1.196 637.6 C37H37N206SNa +
(=) 3H20
62.17 6.06 3.92
| \ 62.02 6.35 4.13
o 0
N
H
o}
NH



US 2014/0135400 A1 May 15, 2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.197 ClL 649.6 C35H35N20OFCISNa +
(=) 2H20

59.18 5.54 3.95
59.19 5.94 4,07

a‘f

NH
O\\ J
“I
¢}

HO

1.198 645.4 C36H39CIN205S

(=) 66.816.074.33
Not tested.

cl
0
Q N
O

NH
O\\ J
“I
¢}

HO



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.199 Cl 651.6 C34H34N205CI2S +
(=) 1.5H20+
0.2CF3COOH
58.74 5.33 3.98
58.89 5.03 3.88
O
N Cl
H
(@]
NH
A
S
o™ [l
(@]
1.200 Cl 669.4 C34H33N205FCI2S +
(-) 2H20+
0.5CF3COOH
54.98 4.94 3.66
F 54.85 4.65 3.52
O
N ClL
H
(@]
NH
A\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.201 703.6 C39H45N206CIS
(=)  66.416.43 397
Not tested.
O
(0]
H
O
NH
O,
\\S
no”” [l
(0]
1.202 687.9 C39HA5N205CIS
(=) 67.96 6.58 4.06
Not tested
(0]
Q N
H
Cl
(@)
NH
O,
AN
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169

-continued

May 15,2014

Formula

LC/MS CHN (Caled)

Ex# Structure

(mode) CHN (Found)

1.203 Cl 669.4

=)

1.204 Cl 669.4

=)

1.205 623.6

=)

Cl

C34H33N205FCI2S +
1.8H20 +
0.1CF3COOH
57.425.173.92

57.43 4.88 3.53

C34H33N205FCI2S +
2H20 +
0.4CF3COOH
55.495.003.72

55.66 5.01 3.47

C34H41N205CIS +
0.6H20 +
0.1CF3COOH
63.45 6.594.33
63.14 6.24 4.24
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.206 653.6 C39H46N205S +
(=) 3H20
66.08 7.39 3.95
66.17 7.07 3.64
(@]
N
H
(@] O
NH
o\\ J
S
o™ [l
(@]
1.207 Cl 635.9 C34H34N205FCIS +
(=) 2H20 +
0.2CF3COOH
59.36 5.53 4.02
F 59.535.93 3.67
O

=z

NH
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171
-continued
Formula
LC/MS CHN (Calcd)
Ex# Structure (mode) CHN (Found)
1.208 N 622.6 C36H37N305S
// (-) 69.325.986.74
Not tested.
(@]
N
Q H
(@]
NH
O
\\S
o™ [l
1.209 589.6 C34H42N205S +
(=) 3H20
63.33 7.50 4.34
O \ 63.197.27 3.99
Q N
H
(@]
NH
O
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1.210

703.6 C34H26N206F6S +
(=) 2H20+
\ 0.1CF3COOH
I 54.624.033.72

54.88 4.323.46

=z

1.211 6134 C34H32N207S +
(-)  2.5H20 +
( \ 0.3DMF
I 61.66 5.80 4.74
o 61.86 574 4.90
(U O
N

O
NH
S
O
AS
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.212 647.6 C34H31N20O7CIS +
(=)  0.6H20
\ 62.074.93 4.26
I 61.90 4.82 4.15
0.
o) (6]
N
H
Cl
(0]
NH
S
(0] |\O
HO

1.213

629.6 C34H31N207FS +
(-) 2.6H20
( \ 60.27 5.39 4.13
I 60.11 5.24 4.07
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.214 631.4 C33H29N207CIS +
(=) 2H20+
\ 0.4CF3COOH
I 56.804.71 3.92
@) 56.96 4.88 3.94
o) (6]
N
H
Cl
(¢]
NH
O/S
1N
HO
1.215 643.4 C35H33N206CIS + H20
(=) 63.39532422
l \ 63.365.164.17
o) (6]
N
H
Cl

1216 665.6 C37TH31N207FS +
(=) 3H20
\ 61.675.17 3.89
I 61.73 5.45 3.66



US 2014/0135400 A1 May 15, 2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.217 681.6 C37H31N20O7CIS +
(=) 3H20
\ 60.28 5.06 3.80
I 60.21 4.87 3.67
O
~ o) (6]
N
H
Cl
O=?
HO O
1.218 F 691.9 C35H39N20O5F3CISNa +
(=) 1H20

57.335.643.82

F 57.07 5.83 3.90
)/ '
®< j 0
0 OH a
XN @ N

1.219 F 691.9 (35 H39N205F3CISNa +
(=) 1H20
57.335.643.82

F 57.11 5.74 4.06
)/ F
: (6]
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.220 673.6 C38H39N205F2SNa +
(=) 1.4H20
63.21 5.84 3.88
63.115.70 4.14
1.221 727.6 C38H36N20O5F58Na +
(=) 1.5H20
58.68 5.05 3.60
58.60 4.90 3.87
1.222 693.6 C37H36N205F2CISNa +
(-) 25
H20

58.305.42 3.68
57.945.224.04
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.223 747.6 C37H34N20OS5F5CISNa +
(=) 1H20
56.314.47 3.55
56.39 4.65 3.69
1.224 713.6 C36H33N205F2CI2SNa +
(=) 1.5H20
56.554.75 3.66
56.62 4.56 3.69
1.225 723.6 C41H4ON206CISNa +
(=) 25H20+
0.5 NaHCO3

59.74 5.50 3.36
59.74 5.16 3.27




US 2014/0135400 A1 May 15, 2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.226 745.9 C38H35N20O5F6SNa +
(-) 3H20+
0.5 NaHCO3
53.474.84 3.24
53.18 4.63 3.06
NH
F
F
F
F
F F
1.227 779.6 C38H34N20O5F6CISNa +
(-) 3H20+
0.5 NaHCO3
51.424.543.12
51.544.21 2.99
F
F
F
F
F F
1.228 661.9 C36H36N20O5FCISNa +

(=) 2m20
59.875.58 3.88
59.69 5.39 3.71

NH
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.229 649.6 C36H42N205CISNa +
(=) 01
NaHCO3 + 3 H20
58.94 6.59 3.81
58.79 6.26 3.65
O
(@)
x>
>s NH
(@)
Cl
(@]
1.230 679.6 C36H34N205F2CISNa +
(=) 15
H20
59.225.11 3.84
59.06 5.06 3.73
O
(@)
Y
>s NH
O/
F
Cl
(@]
F
1.231 647.4 C30H31N205CIBrSNa +
() 14H20
51.83 4.90 4.03
cl 51.844.873.97
N f Br
H




US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.232 651.6 C31H31N206F3CISNa +
(=) 15
H20
Cl 53.03 4.88 3.99
53.06 4.58 3.93
oﬁ/ F
1.233 666.6 C37H36N30552Na +
(=) 2H20
61.22 5.555.79
61.03 5.43 5.69
N
1.234 687.6 C34H32N205CI3SNa +
(=) 2.5H20
54,08 4.943.71
0 O 54.01 4.68 3.49
HO\S e -
=
0 H
HN 0
cl
cl cl
1.236 655.6 C34H33N205CI2SNa +
(=) 2.5H20
56.67 5.31 3.89
O 56.554.943.71
HO\S 0 -
/

I Cl

Cl
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181

-continued

May 15,2014

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.237 Cl 653.6 C34H33N20O5CISNa +
(+) 3H20
55.975.393.84
O 55.885.24 3.74
O%S /OH N
= H
O
Cl
HN.
e}
1.238 Cl 625.6 C34HA0N20OS5CISNa +
(+) 1.8H20
60.09 6.47 4.12
O 60.04 6.31 3.95
O\S /OH N
= H
O
HN
¢}
1.239 Cl 703.6 C35H33N206F3CISNa +
(+) 2.5
H20
O 54.58 4.97 3.64
54.404.79 3.42
%S /OH N
3 H
O
F
HN.
F F
¢}
1.240 648.6 C35H40N305S2Na +
(+) 4H20+
0.2 NaHCO3

55.72 6.40 5.54
55.60 6.71 5.36



US 2014/0135400 A1 May 15, 2014

54.355.053.41
54.174.77 3.49

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.241 633.6 C29H35N206F3CISNa +
(+) 1.8
O] H20 + 0.3 NaHCO3
49.38 5.503.93
o OH 48.535.923.75
X @
&
o H
HN.
O
1.242 633.6 C29I135N206F3CISNa +
(+) 1.8
@ H20 + 0.1 NaHCO3
50.22 5.60 4.03
o OH 49.98 5.23 3.79
X @
&
o \
HN
O
1.243 679.6 C36H35N205CI2SNa +
(+) 3H20+
0.4 NaHCO3
55.395.293.55
55.07 4.893.43
Cl
1.244 726.6 C37H35N206F3CISNa +
(+) 3H20+
‘ 0.2 NaHCO3




US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.245 Cl 659.6 C34H39N205C12SNa +
(+) 19H20
57.04 6.03 3.91
® 56.71 5.82 3.64
O
O\s /OH @ N ClL
& H
6 H
HN
(@]
1.246 629.6 C36H41N206SNa +
() 25H20+
O \ 0.2 NaHCO3
60.84 6.52 3.92
= 60.82 6.25 3.90
1.247 Cl 673.4 C35H41N2C12SNa +
(+ 3H20
56.07 6.32 3.74
56.41 5.103.74
@ 0
O\s /OH @ N ClL
T
o? H i
HN
(@]
1.248 645.4 C37H43N206SNa +
(+) 4H20

60.15 6.96 3.79
59.85 6.82 3.68



US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.249 O 627.6 C34H29N208SNa +
(+) 2.7H20
58.564.97 4.02
o) 58.324.62 4.04
H
N
O o)
i -
S
Z
I T Y
0 H
1.250 F 609.9 C34H40N20O5FSNa +
(+) 15H20+
0.1 NaHCO3
61.48 6.52 4.21
@ O 61.24 6.22 4.18
O>S /OH & N
o% H H
HN
(0]
1.251 F 753.4 C39H31N20O5F6SNa +
F (=) 22H20
57.384.373.43
F 57.454.17 3.33
H
N
(0]
F
HO
| F
S F
O%“\/\N (0]
0 H
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185

-continued

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1.252 725.6 C37H36CI3N205SNa +

(-) 1.8H20

Cl 56.79 5.10 3.58
56.54 4.81 3.35
Cl

Cl

=z

1.253 701.6 C40H43F2N20O5S8Na +

(=) 2H20
63.14 6.23 3.68
63.25 6.08 3.68

1.254 7321 CA1HA5F2N206SNa +
(=) 1.6H20
62.846.20 357

62.97 5.973.45




US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.255 781.6 C38H33F8N205S8Na +
(=) 0.6H20 +
0.4Na2CO3
53.76 4.02 3.27
53.593.62 2.95
1.256 664.1 C36H34F3N205SNa +
(=) 1.7H20
60.28 5.26 3.91
60.15 5.10 3.75
1.257 673.6 C38H39F2N205SNa +

(=) 2H20
62.28 5.913.82
62.235.52 3.60
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.258 F 727.6 C38H36F5N205SNa +
F (=) 1.2H20 +
0.15N22C03
F F 58.134.91 3.55
58.524.50 3.14
N
i1
F
1.259 713.6 C36H33C12F2N205SNa +
(=) 2.5H20
a 55.254.893.58
E 55.19 4.81 3.40
Cl
N
H
F
1.260 743.9 C38H36CIFAN205SNa +
E (=) 2.4H20
E F Cl 56.325.073.46
56.32 4.85 3.30
N
i1
F
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.261 747.6 C37H33CIF5N205SNa +
(=) 2.6H20
54.334.713.42
54.30 4.38 3.09
1.262 729.6 C37H34CIFAN205SNa +
(=) 2H20
56.314.853.55
56.364.68 3.42
1.263 679.6 C36H34CIF2N205S8Na +

(=) 3.2H20
56.83 5.353.68
57.154.96 3.15
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.264 569.6 C30H31F2N205SNa +
(-) 2.9H20
55.88 5.75 4.34
E 55.63 5.364.25
F
1.265 693.6 C37H36CIF2N205SNa +
(=) 2.2H20
al 58.72 5.38 3.70
58.57 5.26 3.56
1.266 649.6 C30H30BrF2N205SNa +
(-) 1.9H20
51.06 4.83 3.97
3 51.08 4.54 4.02

Br
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.267 715.9 CA40H41CIFN205SNa +
(-) 2H20+
Cl 0.1Na2CO3
61.28 5.77 3.56
60.96 5.44 3.44
F
N
H
1.268 731.9 C40H41CI2N205SNa +
(-) 1.6H20
Cl 61.24 5.68 3.57
61.21 5.71 3.32
cl
N
H
1.269 711.6 CA41H44CIN205SNa +
(-) 2H20
Cl 63.84 6.27 3.63
63.82 6.23 3.34
N
H
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-continued

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1.270 F 765.6 C41H41CIF3N205S8Na +

F ©) 290 +
0.1N22CO3
F 5§7.935.543.20
57.565.173.12
0
0 0
\V/; Cl
HO—¥ N

HN.

1271 cl 675.6 C37H37CIFN205SNa +
(=) 3H20

59.00 5.75 3.72

58.88 5.62 3.53

1272 665.6 C34H38BrN205SNa +
(=) 2.8H20
55.185.943.79

55.45 6.68 3.76
Br

=z
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.273 551.6 C30H32FN20O5SNa +
(=) 2.5H20 +
0.1Na2CO3
57.365.92 444
57.355.61 4.31
F
1.274 631.4 C30H31BrFN20O5SNa +
(=) 2H20
52.255.124.05
Br 51.96 4.95 3.96
F
1.275 567.6 C30H32CIN205SNa +
(=) 1.7H20 +
0.25Na2CO03

56.05 5.50 4.32
55.74 5.13 4.07

Tz

Cl
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.276 677.6 C36H35CI2N205SNa +
(=) 3.2H20+
0.2Na2CO3
55.715.353.59
55.334.953.38
1.277 7114 C36H34CI3N205SNa +
(=) 2.2H20
55.744.99 3.61
54.49 4.68 3.43
1.278 711.4 C36H34C13N205SNa +

(=) 2H20
56.00 4.96 3.63
55.834.943.61
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.279 647.4 C30H31BrCIN205SNa +
(=) 2H20+
0.1Na2CO3
Br 50.45 4.92 391
50.21 4.57 4.10
al
1.280 7274 C37H3SCIF3N206SNa +
(=) 1.8H20+
O F 0.2Na2CO3
\ﬁ 55.524.833.48
F 55.21 4.453.56
F
1.281 569.6 C30H31F2N205SNa +
(=) 23H20+
0.1Na2CO3
E 56.08 5.57 4.35

55.835.274.26
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.282 677.6 C36H35C12N205SNa +
(=) 23H20
Cl 58.19 5.373.77
57.87 4.98 3.54
Cl
1.283 601.69 C31H32F3N205SNa +
(=) 29H20 +
0.15Na2C03
E 54.00 5.50 4.04
F 53.66 5.13 3.87
F
N
H
1.284 693.4 C30H31CIIN205SNa +

(=) 3H20
46.73 4.84 3.63
46.68 4.65 3.67

Tz




US 2014/0135400 A1

May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.285 601.6 C30H31CI2N205SNa +
(-) 2.5H20
53.735414.18
54.105.74 4.27
1.286 589.6 C34H4IN20O5SNa +
(-) 2.9H20
61.41 7.09 4.21
61.13 6.573.94
1.287 609.9 C35H33N2NaO68S +
(=) 3H20
\ 61.21 5.72 4.08
l 61.12 5.57 3.82
fo) O
o 0
\/
HO—S N
H
HN
1.288 561.4 C31H33N206SNa +
(-) 4.7H20
O \ 55.63 6.38 4.19
55.255.44 4.00
N
O
O\ /OH
P N
O/ H
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May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.289 533.1 C29H29N206SNa +
(=) 4.1H20
0] \ 55.255.954.44
54.96 5.57 4.28
™
O
O\s /OH N
0% H H
HN
(@]
1.290 605.6 C35H29N206SNa +
(-) 3H20
0] \ 61.57 5.17 4.10
61.38 4.92 4.05
% Y
O
O\s /OH N
0% H
HN
(@]
1.291 Cl 589.4 C29H29CI2N205SNa +
(-) 2H20
53.79 5.14 4.33
53.51 4.42 4.26
O
O OH ClL
>s/ AN N
O/ \ H
HN
(@]
1.292 559.4 C31H31N206SNa +
() 3.2H20

58.155.894.38
57.835.574.26
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May 15,2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.293 Cl 623.9 C34H41CIN205S +
() 2.5H20
60.93 6.92 4.18
60.69 6.55 4.44
O 0 @
O\S <OH N@
\O H
HN O
(@]
1.294 529.6 C29H26N206S +
() 2.3H20
\ 60.89 5.39 4.90
l 60.78 5.23 5.05
o) O
O\\ //O
HO—S % N
H
HN
(@]
1.295 589.6 C34H42N205S +
() 1.8H20
65.53 7.38 4.50
65.30 6.90 4.49
0 @
O™ @
D
\O H
HN
(@]
1.296 651  C38H37N206SNa +
(+) 25H20
F 63.58,5.90, 3.90
O 63.49,5.90, 3.71
O
N
@ O \
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.297 693 C38H38N205F3SNa +
o (+)  0.65H20
62.82,5.45,3.86
62.82,5.37, =3.80
AN N e
N @
HO. §
\S/\/
VA
O O
1.298 al 711 C37H35N205F3CISNa +
O (=) 1.2H20
58.72,4.98,3.70
58.77.4.75. 3.60
x N
N @
HO §
\S/\/
VAN
O O
1.299 661  C37H38N205CISNa +
O (+)  0.7H20
64.05.5.72. 4.04
64.09, 5.47, 4.04
N N cl
H
HO. %
\S/\/
VAN
O 0O
1.300 al 681  036H35N205CI2SNa +
o (+)  0.7H20
60.54,5.14, 3.92
AN 60.54,4.99, 3.88
N ClL
H
HO §
\S/\/
VAN
O O 0
1.301 661  C37H38N205CISNa +
(+) 0.8H20
63.88,5.74, 4.03
63.85,5.85,3.76
O
N ClL
H
HO %
\S/\/
VAN

o O
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.302 675 C38H40N205CISNa +
(+) 1.2H20

63.67,5.96, 3.91
63.71,5.87, 3.86

(€]
H
HO. §
\S/\/
VAN
o O
1.303 705 C39H40N20O5F3SNa +
(+) 1.1H20
62.57,5.68,3.74
62.58,5.87, 3.69
(6]
N
HO §
\S/\/
A\
O O
1.304 711 C38H40N20O6F3SNa +
(+) 1.2H20
60.50, 5.66, 3.71
60.43, 5.65, 3.97
O
(€]
N
HO §
\S/\/
A\
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.305 733 C37H37N206F3CISNa +
(+)  2.3H20

55.92,5.28,3.53
55.89,4.94, 3.74

O
o Cl
N
X . . N
HO §
\S/\/
VAN
O O
1.306 677 C37H40N206CISNa +
M+) 13H20
61.50,5.94, 3.88
61.47,5.94,3.73
0.
O
H
HO. §
\S/\/
VAN
O @]
1.307 699 C36H37N206CI2SNa +
(+) 15H20
57.91,5.40,3.75
57.91,5.51,3.70
O.
o Cl
H
HO %
\S/\/
VAN
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.308 679 C37H40N206SCINa +
(+) 2.2H20
60.15, 6.06, 3.79
59.96,5.65, 3.65
0.
(¢]
N Cl
H
HO. §
\S/\/
VAN
o O o)
1.309 719 C36H35N206SF3CINa +
(+) 2.0H20
55.78,5.07, 3.61
T 55.71,4.82, 3.52
0.
o F
N Cl
H
HO §
\S/\/
I\
O O fo)
1.310 716 C37H35N205F3CISNa +

(+) 0.8MH20
59.28,4.92,3.74
59.33,5.15, 3.63

F F
o Fj
H

HO\S/\/N
VAN

o O
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.311 709 C38H40N20O6F3SNa +
(-) 0.8H20
61.08,5.61, 3.75
61.09,5.24, 3.59
(@)
(¢]
F
N F
H
F
HO. §
\S/\/
7\
O O o)
1.312 732 57.62,5.10, 3.63
(+) 57.61,4.66,3.42
(C37H37N206F3SCINa +
1.0 H20)
O
o Cl
F
N F
H
F
HO. §
\S/\/
VA
o O
1.313 697 C37H38N206F3SCINa +
1.1 H20
60.17,5.49, 3.79
60.17,5.61, 3.70
O
(¢]
F
H
F
HO %
\S/\/
VAN
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.314 770 C36H35N206SF3CINa +
(M+) 1.0 H20
57.10,4.93, 3.70
57.04,4.56, 3.44
¢}
o Cl
F
N F
H
F
HO, §
\S/\/
VAN
o O
1.315 709 (38H39N205CI2SNa +
(+) 1.3H20
60.60, 5.57,3.72
60.50, 541, 3.67
o Cl
N"Cl
H
HO. §
\S/\/
7\
o O
1.316 677 C40H41N20O6SNa +
(M+) 2.2 H20
64.88, 6.18, 3.78
64.81, 6.06, 3.7
| Q
\ /
O
HO %
\S/\/
VAN



US 2014/0135400 A1 May 15, 2014

-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.317 745 58.28,4.71, 3.58

(M+) 58.26,4.89, 3.69
(C38H35N205F6SNa +
0.8 H20)

F F
o F
F
N F
F

a
HO\S AN
o// \\o

1.318 697 C37H35N205F4SNa +
(+) 0.6H20
60.91,5.00, 3.87
60.92,4.95,3.88
o E
F
N F
H
F
HO. §
\S/\/
VAN
g o 5

1.319

728 C38H37N205F3CISNa +
(+) 1.1H20
59.35,5.14, 3.64
59.23,5.14, 3.75

o Cl
F
F

H
HO\S/\/N
VAN

O

¢}
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-continued

May 15,2014

Formula

LC/MS CHN (Caled)

Ex# Structure (mode) CHN (Found)
1.320 693 C38H38N20O5F3SNa +
(+) 08H20
62.59, 5.47, 3.84
62.64, 5.36, 3.83
O
F
N F
H
F
HO. §
\S/\/
VAN
O O
1.321 647 C39H39N205SNa +
(-) 1.6H20
F 66.95, 6.08, 4.00
0 Q 66.95,5.93, 3.98
N
H '
HO %
\S/\/
VAN
@]
1.322 637 C38H42N2058S +
(-) 18H20
67.99, 6.85, 4.17
67.80,7.12, 4.35
O
N
H
HO §
\S/\/
VAN
O O
1.323 643 C38H47N205SNa +
(M+) 1.8 H20
65.27,7.29, 4.01
O 65.22.7.68, 3.90
N
H
HO %
\S/\/
VAN
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.324 638 C37H38N305SNa +
(+) 2.6 20

62.89, 6.16, 5.95

0 Q 62.97, 6.30, 6.30
X /
T

H
HO\S A~ O
VAN
o 0 0
1.325 713 C36H32N205C13SNa +
(+) 1.0H20 +
0.1 CH3CN
a 57.50,4.57, 3.89
O o 57.34,4.50, 4.20
N cl
H
Cl
HO g
\S/\/
VAN
o o 0
1.326 665 C39H39N206SNa +
(+) 2.0H20
F o 64.80, 6.00, 3.88
64.75,6.11, 3.71
X /
o)
HO N
\S/\/
VAN
o 0 0
1327 683  C35H33N206CI2S +
o (+) 1.6H20
— o cl 57.39, 4.98, 3.82
57.35, 4.66, 3.82
N cl
H
HO N
\S/\/
VAN
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-continued
Formula
LC/MS CHN (Calcd)
Ex# Structure (mode) CHN (Found)
1.328 0. 653  C36H35N207SNa +
=z 0 (+) 1.1H20
63.98, 5.40, 4.03
/ 63.86.4.93, 3.71
N
H O
HO. %
\S/\/
VAN
O 0O
1.329 670  C35H35N206FSCINa +
(+) 3.7H20
55.62,5.65,3.71
55.44,5.21,3.71
@)
o ClL
N F
H
HO %
\S/\/
VAN
O O
1.330 651  C38H37N206SNa +
(+) 3.7H20
61.73, 6.05, 3.79
61.52,5.74,3.74
| Q
. /
H (@)
HO %
\S
VAN
O O
1.331 705  C42H43N206SNa +
(+) 2.1H20
65.97,6.22, 3.66
65.91. 6.29, 3.57
O
O
N
i \
H
AN
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.332 652 C37H36N306SNa +
(+) 40H20
59.59,5.95, 5.63
N 59.50,5.67, 5.36
O
O
B |
i \
% OH
\/\S/

O// \\O

1.333 639  C36H33N207SNa +
A/O (+) 1.6H20
o 62.71,5.29, 4.06
62.72,5.26, 3.81
0
~ )<

i
N\/\S/OH
VAN
o o 0
1.334 623  C36H33N206SNa +
(+) 29H20
62.04,5.61, 4.02
O 61.77,5.15, 4.15
0
) |
i \
)i
N\/\S _OH
VAN
o o 0
1335 o) 665  C38H38N207SNa +
0 (=) 12H20+
o 0.2 CH3CN
64.09,5.74, 4.28
N | 64.10, 5.90, 4.54
1 \
)i
N oH
\/\S/
VA
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.336 677 C40H39N206SNa +
(+) 2.0H20
65.38,5.90, 3.81
F 65.34,5.72, 4.01
(¢]
X /
O
% OH
\/\/S\\/
4
O O
1.337 679 C40H41N20O6SNa +
(+) 1.8H20

65.52,6.13, 3.82
65.55. 6.20, 3.74

0
1338 653 C3SH39N206SNa +
(+) 15H20+04
CH3CN
0

64.88, 6.06, 4.68
64.61,5.63,5.12

1.339 649  C38H35N206SNa +

(+) 3.2H20
62.66,5.73, 3.85
62.55.5.66, 3.86

V4
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.340 671.4 C35H39F3N206S +
(=) 2.25H20
58.946.15 3.93
59.02 6.25 3.74
0 F
0
F
F
N
it
G a
HO\Q/\/N
0
1.341 655.6 C34H38CI2N205S +
657.6 3H20 +
(-) 0.1CF3CO2H
Cl 56.81 6.15 3.87
56.575.99 3.71
0
N Cl
it
G a
HO\Q AN
0
1.342 643.6 C38H48N205S +
(=) 3H20+
0.2CF3CO2H
63.917.573.88
63.837.233.82
0
N
it
O H
HO\Q AN
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1343 7654 CAOHAOCI3N205SN +
7674 3H20
Cl Cl (=) 56.915.493.32
56.755.08 3.32
0
N cl
H
Ho—ﬁ
0
1344 6954 C36H34CI2FN205SNa +
6974 1.75H20
Cl (=) 57.565.033.73
57.50 4.90 3.57
0
N cl
H
F
Ho—si
0 0
1345 731.6 C36H33CI3FN205SNa +
733.6 2.25H20
Cl Cl (=)  54.424.763.53
54.30 443 3.47
0
N cl
H
F
ﬁ/\/ N
HO—S
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.346 F 743.9 C38H3TCIFAN205S +
F (=) 3H20+
0.2CF3CO2H
F 56.10 5.30 3.41
55.935.413.30
0
Cl
N
H
F
O H
HO\Q AN
0 0
1347 709.6 C37H37CI2FN205S +
711.6 2.25H20 +
Cl (-) 0.2CF3CO2H
57.96 5.42 3.61
57.81 5.443.60
0
N Cl
H
F
O H
N
HO\Q/\/
0 0
1.348 709.6 C37H37C12FN205S +
711.6 2.25H20 +
Cl (-) 0.1CF3CO2H
58.51 5.49 3.67
58.525.593.55
0
Cl
N
H
F
O H
Ho\g/\/N
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.349 689.9 C38H40CIFN205S +
(=) 3H20
cl 61.24 6,22 3.76
61.22 6.36 3.75
0
N
it
F
G a
Ho\g/\/N
0 0
1.350 675.6 C37H38CIFN205S +
(=) 22520+
cl 0.1CF3CO2H
61.28 5.89 3.84
61.09 6.13 4.15
0
N
it
F
G a
HO\Q A~
0 0
1.351 695.1 C31H32BrF3N206S +
697.4 3H20
(=) 49.545.103.73
49.49 472 371
o Br
N 0
it
F
o - F F
HO N
0 0
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.352 Cl 741.6 C38H38CIF3N206S +
(=) 2.5H20 +

0.2CF3CO2H
56.86 5.37 3.45
56.91 5.50 3.82

o

F F
O H
HO\Q/\/N
|
(@] (@]
1.353 687.6 C38H41CIN206S +
(-) 3H204+
0.3CF3CO2H
59.63 6.13 3.60
59.85 6.00 3.59
O
H
@]
HO ﬁ N /
\S/\/
|
(@] (@]

1.354 741.6 C38H38CIF3N206S +
(-) 3H20+
0.1CF3CO2H
56.74 5.50 3.46
56.675.743.18
o Cl
F
N F
H
F
O
Ho|| g /
\S/\/
O O
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.355 ClL 695.4 C36H35CI2FN205S +
697.6 2.75H20 +
() 0.5CF3CO2H
55.265.143.48
55.244.23 3.38
Cl
O
N
H
F
ﬁ H
HO N
\ﬁ/\/
(@] (@]
1.356 Cl 675.6 C37H38CIFN205S +
(=) 2.75H20+
0.2CF3CO2H
59.93 5.88 3.74
60.11 5.96 3.49
O
N
H
F
(ﬁ H
HO. N
\ﬁ/\/
(@] (@]
1.357 ClL 695.6 C36H35CI2FN205S +
697.4 2.75H20 +
(=) 0.1 0F3CO2H
57.32 5.39 3.69
57.33 5.53 3.57
Cl
O |
N F
H
ﬁ H |O
HO N
\ﬁ/\/
(@] (@]
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.358 Cl 675.6 C37H38CIFN205S +
(=) 2.75H20+
0.2CF3CO2H
59.935.88 3.74
60.01 5.823.75
e}
N F
H
0 0
HO\Q AN
¢} ¢}
1.359 691.6 C37H38CI2N205S +
693.4 3H20 +
(=) 0.2CF3CO2H
58.305.78 3.64
58.375.71 3.66
e}
H
o - Cl
HO\Q AN
¢} ¢}
1.360 647.6 C36H39CIN205S +
(=) 3H20
61.48 6.74 3.98
/ 61.66 6.89 4.08
e}
N Cl
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.361 684.6 C37H36CIN306S +
() 275H20+
0.2CF3CO2H
59.225.54 5.54
59.135.10 5.54
O
O
¥ |
H \
N cl
O a
HO\Q/\/N
(@] (@]
1.362 631.6 C35H40N207S +
() 3.25H20
60.81 6.78 4.05
o 60.65 6.77 4.16
(@]
N (0]
H
O a
HO\Q A~
(@] (@]
1.363 657.6 C34H37F3N206S +
() 3.5H20
56.58 6.14 3.88
56.40 6.16 3.59
O
N (@]
H
F
o " F F
HO\Q AN
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-continued

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1364 6174 C31H33F3N206S +
(=) 3H20+
0.1CF3CO2H
54.78 5.76 4.09
54.525.414.32

-

1.365 633.6 C34H35CIN206S +
(=) 3H20+
\ 0.3CF3CO2H
I 57.455.753.87

57.44 5.49 3.80
fo) (@)
N
o
Cl
O u
Ho\g AN
o} o}
1.366 cl 6274 C32H34CI2N205S +
6294 2.25H20
() 57.355.794.18
57.58 5.88 4.10
o}
cl
N
o
O u
Ho\g/\/N
o} o}

1.367 557.6 C32H34N205S +
(=) 3.5H20

o 62.27 6.61 4.54
62.23 6.71 4.84
N

jus)
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-continued

Ex#

Formula
CHN (Caled)
CHN (Found)

LC/MS

Structure (mode)

1.368

1.369

1.370

1.371

(€]
HO

s

Cl C35H34CIN306S +
3.5H20
58.125.715.81

58.37 6.375.73

658.6,
660.6

=z

C29H28CI2N205S +
1.75H20

56.275.13 4.53
56.525.544.61

C42H42N2068 +
3H20 +
0.4CF3CO2H
63.51 6.17 3.54
63.17 6.25 3.67

687.9
689.9

=)

C31H29CIN206S +
1.5H20

60.04 5.20 4.52
59.71 5.475.10

=z

Cl
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1372 F 560.6 C30H31F2N205SNa +
\ (-) 175H20
57.73 5.57 449
57.93 5.50 4.87
o}
N
3§
F
O &4
HO\Q AN
o} o}
1.373 607.6 C32H32CIN206Na +
N (-) 225H20
\ 57.225.48 4.17
I 57.29 5.59 4.44
fo) (@]
N
3§
Cl
O a
Ho\g/\/N
o} o}
1.374 5914 C32H32FN206SNa +
AN (-) 17H20
\ 59.96 5.53 4.34
I 59.75 6.10 5.70
fo) (@)
N
o
F
O &4
N
Ho\g P
o} o}

1.375 637.6 C37TH37N206SNa +
(-) 45H20
59.916.253.78
59.92 6.02 3.60
0 O
o
Ho\g/\/
0 0

=z

ZIT
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.376 655.6 C37H37FN206S +
(=) 1H20
65.86 5.83 4.15
65.98 5.98 3.09
fo) O
N
H
F
O H
Ho\g AN
O O
1.377 663.9 C39H40N206S +
(=) 2.5H20
65.99 6.39 3.95
65.69 6.40 3.76
fo) (@)
N
H
0 5§
Ho\g AN
O O
1.378 F 725.4 CA40H33F3N2068S +
(=) 2.5H20
F F 62.254.93.63
62.37 4.89 3.40
fo) (@)
N
H

ZiT

O
Ho\g/\/
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.379 F 667.4 C34H28FAN206S +
(=) 3H20+
F——TF 0.3CF3CO2H
54.90 4.57 3.70
54.81 4.49 3.65
j /
F o o
N
it
F
O H
Ho\g AN
0 0
1.380 649.6 C34H29F3N206S +
() 05H20+
0.4 CF3CO2H
59.26 4.343.97
/‘/C, 58.84 4.04 4.46
HO\"/\/
1.381 F 675.6 C39H33FN206S +
(=) 3H20
64.105.38 3.83
O 63.91 5.13 3.80
O H |O
Ho\g/\/N
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1.382 5715 C32H32N206S +
(-) 2H20+
AN 0.3CF3CO2H
60.90 5.69 4.36
60.57 5.57 4.59
AN 0
0
X |
5 O \
G H
HO\Q AN
0 0
1.383 575.6 C32H36N206S +
(-) 0.5H20+03
CF3CO2H
G 63.16 6.06 4.52
0 63.275.74 3.70
X |
i O \
ﬁ H
N
Ho_ﬁ/\/
0 0
1.384 606.6 C30H34CI2N205S +
(-) 1H20+02
cl CF3CO2H
56.49 5.64 4.33
O O 56.13 5.47 4.57
HO |I/\/

1.385 Cl 759.6 C38H32CI3N205SNa +
(+) 1H20+
0.2 Na2CO3
57.554.303.51
(€] 57.253.913.26
NH
H
N
o Cl
\
S ¢}
A
HO

Cl
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.386 F 803.4 C40H32CIF6N205SNa +
F (+) 0.5 Na2C03
55.393.67 3.19
F 55.493.393.26
(¢]
NH
H
N
o Cl
A
S (0]
A
HO
F
F F
1.387 745.9 C42H42CIN20O5SNa +
(+) 0.8MH20
61.77 5.383.43
61.73 5.50 3.59
(¢]
NH
H
N

N\
1N\
HO
1.388 Br.
O
NH
H
N
N /// .
O

S
AN
wd o

6934 C24H20BrICIN205SNa
(+) 37.402.623.63
37.30 2.51 3.54
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.389 717.6 C40H38CIN20O5SNa +
(+) 2.2H20
63.48 5.65 3.70
63.08 5.25 3.77
(¢]
NH
H
N
o Cl
N
S (0]
A
HO
1.390 653.6 C35H34N205F3SNa +
(+) 1H20
60.69 5.24 4.04
60.37 5.39 4.05
(¢]
NH
H
N F
O
AN /// F
S 0O F
A
HO
1.391 833.6 C43H39N205F6SNa +
(+) 1H20
60.70 4.86 3.29
60.87 5.19 3.57
(¢]
NH
H
N F
O
\ /// F
S 0O F
A
HO
F
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.392 779.6 C41H38N205CI3SNa +
(+) 13H20
59.794.97 340
59.76 5.14 3.67
(¢]
NH
H
N
O
N\ ///
S, Cl
1\
HO
Cl
Cl
1.393 777.6 C42H39N205F3CISNa +
(+) 3.1H20
58.995.333.28
58.735.00 3.10
(¢]
NH
H
N
O
AN /// F
S (0]
1,
HO
Cl
1.394 779.6 C43H42N20O5F3S8Na +
(+) 2.7H20
62.415.77 3.39
62.67 5.60 3.14
(¢]
NH
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.395 732.1 CA45H49N205SNa +
(+) 1.2H20
69.78 6.69 3.62
69.40 7.02 3.83
O O
NH
H
N
(@)
N\ ///
N
o
HO
1.396 F 837.6 C41H32N205F9SNa +
F (+) 1H20+
0.2 Na2CO3
F 55.393.84 3.14
55.21 3.44 3.07
(¢]
NH
H
N F
O
AN /// F
S e} F
1,
HO
F
F F
1.397 599.9 C35H37N205SNa +
(+)  (0.4)NaO3SCH2CH2NH2

NH

S
JAY
HO

63.27 5.844.95
63.07 6.07 5.25
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.398 7104 C41H40N205CISNa +
(+) 1.7H20
64.63 5.74 3.68
64.56 5.70 3.56
(¢]
NH
H
N
(@)
N\ ///
N (0]
A
HO
Cl
1.399 779.6 C42H39N205F3CISNa +
(+) 1H20
61.725.063.43
61.505.33 3.32
(¢]
NH
H
N
(@)
N\ ///
S Cl
A
HO
F
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-continued

May 15,2014

Ex# Structure

Formula
LC/MS CHN (Caled)
(mode) CHN (Found)

1.400

O |
NH
H O
N
O
AN ///
S Cl
AN
HO
Cl
1.401
O |
NH
H O
N
O
AN ///
S
I,
HO
F
F
1.402 Cl
o]
NH

745.6 C41H39CI2N205SNa +
(+) 3.7H20
59.16 5.62 3.37
59.17 5.46 3.54

757.6 C43H42F3N205SNa +
(+) 3H20
62.01 5.813.36
61.86 5.65 3.52

769.6 C39H32CI2F3N205SNa +
(+) 3H20
55.394.533.31
55.304.17 3.57
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-continued

Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)

1.403 729.6 C41H38N20O5F3SNa +
(+) 0.6H20+
0.3 Na2CO3
63.07 5.023.56
62.744.71 342

1.404 Br 6794 C25H20N205F3Br2SNa +
(+) 15H20

41.283.19 3.85

O 41.16 2.97 3.96
NH

o

Br F
o
HO
1.405 703.6 C43H45N205SNa +
(+) 2.5H20+
0.1 Na2CO3
66.52 6.48 3.60
66.47 6.11 3.73
(¢]
NH
H
N
O
N\ ///
S\\ (0]
[ No

HO
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.406 752.6 C40H37N205CI2SNa +
(+) 1.7H20
61.415.213.58
61.07 4.823.42
(¢]
NH
H
N
O
N\ ///
S Cl
A
HO
Cl
1.407 703.6 C43H45N205SNa +
(+) 2.6 20
66.92 6.56 3.63
66.83 6.323.43
(¢]
NH
H
N
O
N\ ///
S Cl
A
HO
1.408 585.6 C34H35N205SNa +
(+) 24H20
62.83 6.17 4.31
62.66 6.23 4.51
(¢]
N
H
0 0
N
Ho\g P
(0] (0]
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.409 787.4 C41H37CIF3N205SNa +
(+) 1.5H20
60.63 4.96 3.45
60.89 5.25 3.31
(¢]
NH
H
N
O
N\ ///
S Cl
A
HO
F
F F
1.410 709.6 C41H40N205CISNa +
(+) 1.8H20
64.48 5.75 3.67
64.27 5.43 3.61
(¢]
NH

s

(0] ///
\S

JAY
HO

Cl
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.411 689.6 C42HA43N205SNa +
(+) 29H20
66.11 6.45 3.67
66.13 6.13 3.54
(¢]
NH
H
N
(@)
N\ ///
S
1\
HO
1.412 743.6 C42H41F3N2058Na +
(+) 1.8H20
63.27 5.513.51
63.26 5.55 3.64
(¢]
NH
H
N
O
N\ ///
S,
A
HO
F
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.413 F 799.4 C37H26N205CI2SNa +
(+) 2.5H20
Cl 52.623.703.32
52.693.533.29
e}
NH
H
N
O
AN /// F
S
A
HO
Cl
1.414 645.1 C36H36N2CISNa +
(+) 2.1H20
61.335.753.97
61.385.83 4.13
e}
NH
H
N
O,
N\ ///
S Cl
A
HO
1.415 807.6 C45H46N20O5F3SNa +
(+) 2.5H20+
0.4MeOH
63.06 6.13 3.24
63.43 5.90 2.84
e}
N
H F
0 0
N
Ho\g/\/
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-continued
Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.416 717.9 C44H47N20O5SNa +
(+) 3.2H20

66.34 6.76 3.52
66.05 6.47 3.49

l | l
N
H

ﬁ H
HO N
0 0
1.417 e} e} 685.6 C38H35N207SNa +
™~ -~ (+) 4H20
60.155.71 3.69
60.12 5.38 3.44
0
N
H
| 4
\S/\/
0 0
1.418 F F 811.6 C38H27N205F6CI2SNa +
F (+) 23H20
cl Cl 52.28 3.65 3.21
F F 52.133.50 3.25
F
0
N
H
ﬁ H
HO N
0 0
1.419 633.4 C38H35N205SNa +
(+ 3H20
64.39 5.83 3.95
64.66 5.72 4.04
0
N
H

O H
HO\Q/\/N
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Formula
LC/MS CHN (Caled)
Ex# Structure (mode) CHN (Found)
1.420 661.6 C40H39N205SNa +
(+) 23H20
66.34 6.07 3.87
66.33 6.05 3.88
O
N
H
wo_|| &
\S/\/
O
1.421 Cl Cl 703.6 C38H33N205CI2SNa +
(+) 1.8H20
60.37 4.88 3.71
60.27 4.67 3.71
O
N
H
O H
Ho\g/\/N
O O
1.422 F F 735.9 C36H25N205F6SNa +
(+) 15H20+
F F F. F 0.1 Na2CO3
56.15 3.65 3.63
56.11 3.